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LETTER OF TRANSMITTAL 


HonorRABLE RicHarD KiRMAN, Sr., Governor of the State of Nevada, 
Carson City, Nevada. 

DEAR GOVERNOR KirMAN: The Department of Highways presents 
herewith its Eleventh Biennial Report, embracing the period July 1, 
1936, to June 30, 1988. 

This report sets forth the work of the Department during the bien- 
nium, and also outlines the proposed construction program for the 
next fiscal year. 

Much credit is due to the United States Bureau of Public Roads, 
the County Commissioners, and the citizens of the State of Nevada for 
their splendid cooperation; to the employees of the Department for 
their sincerity and industry, and to yourself and the members of the 
Board for the valuable aid and encouragement given in conducting 
the business of this Department. 

DEPARTMENT OF HIGHWAYS, 


Ropert A. ALLEN, 
State Highway Engineer. 
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STATE OF NEVADA 
DEPARTMENT OF HIGHWAYS 


RECOMMENDATIONS 


By Roserr A. ALLEN, State Highway Engineer 


The State Highway Engineer herewith makes a number of recom- 
mendations and gives in tabulated form detailed statements of moneys 
received and payments made from the State Highway Fund. 

This report likewise contains the proposed construction program 
for the fiscal year 1940, statistical data showing mileage and types 
of road constructed, number and types of structures built, status of 
the State Highway System at the close of the biennium, and mainte- 
nance costs, together with departmental activities and other informa- 
tion and data incident to the work carried on by the State Highway 
Department during the biennium. 

The State Highway Engineer makes the following recommendations 
which he deems necessary for the best interests of the highway pro- 
oram in the State of Nevada: 

We have reached a point where we now have approximately 2,700 
miles of improved highway which must be maintained to a standard 
fixed by the Bureau of Public Roads and to which standard we have 
subseribed by contract with that bureau. Our gas tax, plate lcenses, 
and common earrier tax revenues are hardly sufficient to carry on the 
activities of the department as to maintenance, construction, advertis- 
ing the highway system, and the usual overhead incident to an organ- 
ization of this kind. Any diversion of any part of these revenues 
would automatically cut us out of a very substantial part of our 
Federal aid money. In anticipation of the possibilities of such a move, 
this department, as you will remember, successfully sponsored an 
amendment to the Constitution at the last session of the Legislature. 
We now recommend and urge the submission of this same bill provid- 
ing for a constitutional amendment preventing for all time the diver- 
sion of any revenues from these funds or any other special automobile 
tax away from highway use. With the successful passage in the next 
Legislature of such a bill, the matter can then go to the people for 
final action. 

Because of the narrow margin between the receipts and expenditures 
from the Highway Fund in the past biennium it has become exceed- 
ingly difficult to find money with which to purchase the necessary 
rights of way for both new roads and betterments to our present 
road system. During the biennium it has become necessary, in many 
instances, for us to pass the purchase of rights of way, and those items 
for which we could not reclaim Federal funds, onto the counties. In 
the main the counties have responded in magnificent style. Without 
their help it would have been impossible to build many of the sections 
of our highway system which have been built in the past two years. 

In order to correct this situation I recommend that a fund be estab- 
lished to be known as the Right of Way Acquisition Fund to be used 
solely for the purchase of rights of way. I recommend this feature 
because the rights of way upon which we utilize Federal funds to the 
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extent of 87% and 100% in some instances is a property right and 
should be recognized as a capital charge against all of the people of 
the State, and it would seem only fair that this special fund be created 
and replenished each year by taxation of all of our people. The legis- 
lation permitting this is already on the books, and it becomes merely 
a matter of taking care of this item in the budget. 

During the biennium the department has successfully distributed its 
publication known as “ Highways and Parks” in the interest of creating 
more traffic to and through our State. This publication has reached a 
distribution figure of such proportion as to warrant a special appro- 
priation or a special tax on all of the people to continue it during 
the next biennium. I recommend, in view of the fact that the publi- 
cation has drawn so many people into and through our State, and will 
continue to do so, that steps be taken to provide a special fund by 
direct tax on the people of the State who do benefit by the returns 
from the publication of this magazine. 

The basic Highway Act provides among other things that suitable 
quarters will be provided by the State government for the use of the 
department. During the biennium we have found it necessary to 
utilize a large portion of the basement of the new Supreme Court 
Building and also practically all of the floor space in the Assembly 
Chamber as quarters for the planning survey and the drafting room. 
This department has designed a wing addition to the Heroes Memorial 
Building of suitable space to house all of these activities under one 
roof. We urgently recommend to you that provision be made by the 
next Legislature to finance the construction of this wing out of funds 
other than the State highway funds. 
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TENTATIVE HIGHWAY CONSTRUCTION 


H. D. MIts, Assistant State Highway Engineer 


The highway construction program for the fiscal year 1940 will be 
curtailed to a considerable extent under the fiscal year 1939 program. 
This is caused by the very material reduction in Federal aid highway 
appropriations made by the last Congress. A comparison of Federal 
apportionments to Nevada for the fiscal years 1939 and 1940 is shown 
immediately below: 


COMPARISON OF FEDERAL AID APPORTIONMENTS FOR FISCAL 
YEARS 1939 AND 1940 














1939 1940 Difference 
Federal Aid highway system........ $1,590,172 $1,275,047 —$315,125 
Secondary or feeder roads.............. 318,034 191,610 —126,424 
Railroad grade crossings...........-..-- 243,750 97,500  —146,250 
Federal lands highways.................. 599,895 224,000 —-335,895 
Nevada forest highways................ 170,505 121,000 —49,505 
UGG eee Pe, Se LA oe os $2,882,356 $1,909,157 —$973,199 


It should be explained here why the tentative program for expendi- 
ture of 1940 fiscal funds is shown instead of the year 1939. Both 
Federal and State fiscal years extend from July 1 to June 30. Federal 
highway funds may be programmed and placed under agreement on 
the first day of January preceding the beginning of the fiscal year. 
This procedure has been followed by the Highway Department; thus 
the funds for 1939 were programmed on January 1, 1938, the result 
being that these funds are practically depleted during the calendar 
year 1938. Tentative programs of projects to be constructed with 
fiseal year 1940 Federal funds (most of the projects to be under con- 
struction during the calendar year 1939) follow. 

Only four of the funds shown in the table above are programmed 
herein, as the fund for forest highways is administered by the Bureau 
of Public Roads, the program of projects being recommended jointly 
by the Forest Service, the Bureau of Public Roads, and the State. 
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A Three-Wheel Tandem Used in Smoothing the Surface of US 395, 
Near Minden and Gardnerville. 





Showing a Stretch of US 40 West of Reno After Reconstruction. 
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CONSTRUCTION 


Art Lorortu, Construction Engineer 


For the biennium ending June 30, 1938, Federal funds in the amount 
of $4,363,041 were allocated for construction of highways, bridges, 
gerade separation structures, grade crossing signals, and for highway 
planning. 

A segregation of the funds for each year of the biennium follows: 


FISCAL YEAR 1937 





Pere Tet eC Orr | mala eee gy eo Sie tN here te oh S1O05,015 
FISCAL YEAR 1938 

Retmapeueceral aide eee es Ts ee a $1,632,335 
RCC CTAT Orit Stee irae een ee te 326,477 
GGAdleeerocein oectitiChUles. 0 f...25 ee oo ee 2 250,000 
ig tive ys LArOtonan OIG lands: xe." 2 560,201 

ee es 1.69. 068 
ead OL Oe TCT PL cake rn cee tO es $4,363,041 


In the tables that follow will be found complete statistical data 
showing construction during the biennium, and status of the State 
highway system at the close of the biennium. 
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Construction Work on Fernley Bridge, Continued in Spite of a 
Flooding Carson River. 


A Stretch of Desert Road 


Crossing Nevada’s Wide-Open Spaces. 
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North Sierra Street, a Feeder Road Forming an Alternate U S 395 Route 
into Reno. 





Heavy Construction was Required in Carlin Canyon, in Elko County, on 
U.S. Route 40. 
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CONTRACTS AWARDED FOR FOREST HIGHWAY CONSTRUCTION, 
JULY 1, 1936, TO JUNE 30, 1938 


Approxi- 
National Type of mate cost 

County Forest Mileage construction Location to date 
Riko FEO Ol Citeseeeeee= (SS eee Gradins-—=s- Mountain City highway......-- $190,546 
EK Ope Asilibniaall oxey KOK e CABO Ae aera (Gieaciinve mes = Mountain City highway....-..- 50,203 


FOREST HIGHWAY FUND APPORTIONMENTS TO NEVADA 


$55,352.00 
152,632.00 








75,915.00 

75,799.00 

97,249.00 

96,939.00 

96,603.00 

93,867.00 

94,463.00 

187,058.00 

187,008.00 
oI a te CaS. See PR Ge Ay Se en he Aa er Oe a ee ee 319,204.00 
HAE. ee a ete ariel pe enn OAL ek ae ee ae Eee = ie ee rons Se So L020 
OS yas tek. ea eee epee Sm eae. ety We ONE cae ee ae 132,492.00 
a PG Sind eG RR ONG Nal Oo “SS rd OM Gee FER AN Ces ERE OR he ag ae URI Has Ow) 
NESS hata 2 eae dE) ES, NE A aye et OE eee Rene Te AS 128,935.00 
OBIE eer OC peas Sel core Ms |” rr ae ane Geol, Nes oe Sete NR ed ee 171,272.00 
ILO 9) ee ie ad ELE ei tae ote ie nen eS RE Ae te Se a 170,505.00 

STATUS OF MILEAGE ON STATE HIGHWAY SYSTEM BY TYPES 
Type As of June 30, 1936 As of June 30, 1938 

NTMp FO VEG meee ee eee Se Pan eee Ph OATES AUT *2,,413.99 
(Gneeclecl wnavel cheese ae ee 73.44 34.31 
EROtALanOLS UTA GEC ea eens ree eee 2,446.51 2,448.30 
Crushed gravel or stone base..........-.-- AN nS: 271.08 
Teyersvoh agus MeVCON NENA G pet, ce cnee a ue See 1,811.64 2,198.82 
Emulsified asphaltic retread...-.........-- 2.82 BLO 
IPA aR GOW @:S 0,504 RUE O Gk cee at Min oe ahs a 89.01 130.27 
ENS DITA Cm COMCLOL Cre ects eee ee 35.30 40.16 
Portland cement concrete 23.42 U3.99 
IMISCeIl ane OUSm nes ee eee Be 4,27 
ROtaly SUE hA CCC teste ate ee ee eee 2,442.92 2,662.35 
GEA ge COUA te ere ees Bis eee ee eee 4,889.43 Fb), LO VG5 


*Mileage corrected from final figures by State-Wide Planning Survey. 
7165.41 miles added to State Highway System by legislative enactment in 1937. 


MILES OF HIGHWAY CONSTRUCTED DURING BIENNIUM, AND MILES 
OF HIGHWAY UNDER CONSTRUCTION AT CLOSE OF BIENNIUM 
ON STATE HIGHWAY SYSTEM 


Miles under 





Miles completed construction 
during biennium at close of 
July 1, 1936, to biennium Total 
Type June 30, 1938 June 30, 1938 miles 
Crushed gravel.............. 68.36 56.92 125.28 
Roadmix. asphalt_2...... 413.34 136.51 *549.85 
‘ Plantmix asphalt... 7 A” ts ar ee 42.39 
Asphialtie’ concrete sane s4SGTme ) ee wan oe. 4.86 
Retresadv 36 i ee ee TESORRT, Met) th eter 1.80, 
HaOrTo 193.43 (24.18 


*Includes 263.58 miles oiling only. 
GENERAL Notre—No duplicate mileage shown in this chart, e.g. graveled 
mileage subsequently oiled during biennium is listed as roadmix asphalt and 
not as gravel. 


MILES OF HIGHWAY CONSTRUCTED DURING BIENNIUM, AND MILES 


UNDER CONSTRUCTION AT CLOSE OF BIENNIUM NOT INCLUDED 
IN STATE HIGHWAY SYSTEM 


Miles under 


Miles completed construction 
during biennium at close of 
July 1, 1936, to biennium Total 
Type June 30, 1938 June 30, 1938 miles 
Roadmix asphalt.......... 23.73 0 +2310 


*Includes 7.99 miles oiling only. 
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FEDERAL AID HIGHWAY SYSTEM IN NEVADA 


The total mileage on the Federal Aid Highway System in Nevada is 
1,781.77, derived as follows: 
Estimated total mileage in State at passage of amended Federal Aid 
Highway Act in 1921 was 22,000. 
Original allotted mileage of Federal Aid System by Federal Aid of 


1921 CT OL-22 OU) eee ees a ee ee 1,540 
Additional 1% added by virtue of completion ‘of original 7% systemy 
C12 Of 22 OOO) ake ae er ee ee 220 
Additional mileage through reservations allowed by section 38 of 
agmendment-dated aM a ye2ly 1028s ee ee ee ee PATS 
Total allowable mileage of Federal Aid System as of June 30, 1936._...... Ne Nhe 
SUMMARY 
Mileage of Nevada Federal Aid Highway System 
F. A. Route 
No. Mileage 
6 mer eet toy Pai a eee es Weed) ooh Ek Be 418.469 
OIE TE Bae RE CTY EEL A nl ne a See 421.688 
Fs IR rere ret fA EN oc Sie Sages , Bee 306.620 
ot Spur ada tO ye ee eee eee 3.459 
4 Se Pine Bets eie co eae. he Mp lel) ee eee CMe A 15 730 
Dy Siow dian sak 2 Ee coc a ee ee eae Se 128902 
Se Me ee Ee NN Toe e et he ee Seay 73.929 
eed et CA he ae ee ae eee 118. 2950 
SR Ae SPR aap NEE ae PE TAL NL eke Be RO Bh 67.733 
LOSS aN Bc es, Se, TE aR wert eT at eee 78.883 
a Renee fatten enc te Pe rR le NTS So Ki athe RAM oe We Die 
be ake bs > tale PEGS eet Te eA ee 34.170 
Ds eae pA EM age a Tn a SEE 2o.oe 
NE, Seer <t PRE TO RD on nt). TY EPR SM Ey eT Se 30.026 
dks) Aeon renee BR aA A ee he a ae Pheet Ee A 1,813.488 


Additional mileage allowed by section 8 of Act approved May 1, 1928, as 
revised and approved by Secretary, September 17, 1957 








Pyramid Lake Indian -Reservation...........2............ ry 24 

Walker Lake dndian Heservatian 2-22... 2 24.60 
Nevada “National -FGrest. =) = eee es ee 27.255 
TOtaAl = se tee ee a At Pe oe eee 54.255 
Mileage allowed in Federal Aid System.................. 1,760.000 
etal oss 5 eae ie ee Es are eee as eee 1,814.3 

Total eligible mileage in approved PHL OSe. ce oe 1,813.488 
Balance available for new mileage..:....:.........--...... 0.862 


*Before any projects are approved in any State, such State, through its State highway 
department, shall select or designate a system of highways not to exceed 7 percentum of the 
total highway mileage of such State as shown by the records of the State highway department 
at the time of the passage of this Act. 

+Whenever provision has been made by any State for the completion and maintenance of 
a system of primary or interstate and secondary or intercounty highways equal to 7 percentum 
of the total mileage of such State, as required by this Act, said State, through its State high- 
way department, by and with the approval of the Secretary of Agriculture, is hereby authorized 
to add to the mileage of primary or interstate and secondary or intercounty systems as funds 
become available for the construction and maintenance of such additional mileage. 

—Excerpts from section 6 of the amended Federal Highway Act of 1921. 


~The system of Federal aid highways on which Federal funds may be expended in any 
State may exceed 7 percentum of the total highway mileage of such State by the mileage of 
roads on said system within National Forest, Indian, or other Federal reservations therein. 
pas re from section 3 of amendment dated May 21, 1928, to Federal Aid Highway Act 
of 1921. 
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DIVISION MAINTENANCE AND 
CONSTRUCTION NOTES 


DIVISION I 


HEADQUARTERS AT LAS VEGAS 
J. M. Murpuy, Division Engineer 


During the July 1, 1936, to June 30, 1938, biennium several note- 
worthy and important construction projects have been completed in 
Division I; namely, reconstruction from Las Vegas to three miles 
southwest of Apex, the Clark Avenue underpass in Las Vegas, and the 
Jean underpass and approaches near Jean. 

Reconstruction of the highway section between Las Vegas and Apex 





Group Picture of the State Highway Board, Division Engineers, and 
Departmental Heads on the Steps of Highway Headquarters. 


completed another step in the modernization of Route 91 through 
Nevada, finishing a section of wide, plantmixed surface, oiled shoul- 
dered road from Jean, through Las Vegas, to three miles southwest of 
Apex, a distance of approximately forty miles. 

Under the reconstruction contract, the Las Vegas-Apex road was 
protected as completely as possible from cloudbursts by the installation 
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of numerous timber bridges and large, flat-bottom side drains. In the 
past, cloudbursts on this section meant road destruction, consequently 
drainage was a very important construction item. 

In Las Vegas, the Clark Avenue underpass was completed August 9, 
1937, eliminating a dangerous multiple track grade crossing of the 
Union Pacific Railroad and providing a double vehicle lane and two 
individual pedestrian tunnels. The structure was “wet,” necessitating 
placement of a thick-weight slab and an asphaltic membrane seal up to 
high water elevation throughout the entire structure. This structure 
ranks in importance with any yet constructed in the State, due to a 
ereat density of intereommunity and through traffic being safely car- 
ried beneath the main line of a busy railroad. 

The Jean underpass, twenty-eight miles south of Las Vegas, now 





A Grade-Crossing Elimination Project in Metropolitan Areas, the Clark 
Avenue, Las Vegas, Underpass. 


nearing completion, constitutes a long-desired improvement in grade 
separation and alignment. This improvement eliminates an old, nar- 
row overpass approached by two short radius curves; one on a high 
fill. The guard rail on these curves was notorious for its sears. The 
new structure is modern in design from a standpoint of safety as well 
as beauty, embodies latest ideas for this type of construction, and is a 
commendable addition to the highway system and Division I. 

Maintenance features during the biennium in Division I consist of 
additional flood damage protection and repair, building and improving 
maintenance stations, centerline striping, and a signing project on 
Route 12 between Highway 91 and Overton. 

In March 1938, a flood on the Meadow Valley Wash and the Muddy 
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River washed out one-hundred thirty feet of approaches to the Logan- 
dale bridge, a timber-pile structure spanning the Muddy River. The 
approaches were replaced and protected by timber cribbings and check 
dams. Splendid cooperation by the WPA, Forest Service, and Park 
Service in furnishing materials and labor expedited repairs and kept 
traffic delays and inconvenience to a minimum. 

A new maintenance station was built at Alamo and the older stations 





Jean, Clark County, Underpass Forming Another Safety Factor for 
U.S. Route 91: 


at Tndian Springs and Lathrop Wells haye been renovated and brought 
to present standards. 

In cooperation with the safety division; approximately one-hundred 
forty miles of centerline striping was painted throughout the division 
and an extensive signing project on the Moapa Valley Road, Route 12, 
where many avoidable acdidents have oecurred, has been completed. 


c 
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DIVISION II 
HEADQUARTERS AT RENO 
J. L. Hancock, Division Engineer 
Considerable work has been completed on Route Nevada 1, US 40, 
including the improvement of alignment, grade and widening of the 
road-way to meet the large increase of motorcar and heavy transpor- 


tation truck traffic. 
A very interesting project on this route a few miles west of Reno 





Dangerous Sloughing Bank Along US40 at 
Chalk Bluff, West of Reno, Before a Basket 
Riprap Project was Constructed. 


was completed on August 22, 1938. This project was necessary due to 
a high - cut bank, consisting of round boulders embedded in a coarse 
sand formation, situated on a flat vertical and horizontal curve. Any 
sudden jar, rain, wind or irrigation seepage water would cause the sand 
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and boulders to be loosened and roll or bounce onto the lane of travel. 
This was a very hazardous condition which could not be eliminated by 
flattening the cut slopes due to residences, pastures, and irrigation 
ditches above. Therefore, the department had to design a retaining 
wall of Cyclopean concrete approximately ten feet high and five hun- 
dred feet long. 

In connection with this wall seven rows of basket riprap were placed 
on the upper slope. The first row was placed at the top and slightly 
back of the retaining wall, each succeeding row following this pro- 
eedure. The basket consists of large stones or boulders, fifty percent 
being one cubie foot or over in volume. No stone having dimensions 
less than four inches in thickness or fifty pounds by weight was used, 
These stones are held in place and shape by a No. 6 electrically welded 
galvanized wire, having six inch square spaces. 

This design was used to check all possible erosion and to eliminate 





; Another Section of Chalk Bluff Before Basket Riprap was Installed on 
US 40 West of Reno. 


the hazard. This is the first time basket riprapping has been used for 
slope protection by the Nevada department. 

In the city of Reno two large underpasses were completed to elim- 
inate two very dangerous railway crossings. Also two bridges were 
eonstructed across the Truckee River to relieve the congested traffic 
situation in the business section of town. One bridge was made of steel 
and concrete, the other of reinforced concrete. Both of these bridges 
were given a severe test of their strength and foundation during the 
floods of the past winter. 

The Geiger Grade highway completed two years ago, with the excep- 
tion of an oiled surface on four miles just north of Virginia City, has 


44 REPORT OF DEPARTMENT OF HIGHWAYS 





Basket Riprap and Retaining Wall Near Lawtons, West of Reno, Eliminating 
Falling Rock Hazard on U S 40. 





Stretch of US 40 West of Reno, Showing Riprap and Retaining Wall 
Construction in Completed Stage. 
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An oiled highway has been completed to Pyramid Lake. 

Many miles of farm-to-market highways have been constructed, with 
an oiled\ surface, throughout the division. 

Patching and reconditioning of roadway surface and shoulder break- 
downs ate the major summer maintenance operations. Maintenance 
of shoulders has been given considerable attention to promote vegeta- 
tion, thereby checking dust and erosion. All desirable vegetation is 
being mowed instead of bladed because blading destroyed the root. 
A small amount of cheim-cote weed killer was tried on noxious weeds 
and proved to be very satisfactory. 

Snow removal from the highways during the winter months is being 
handled in this division by two large Sno Go units, supplemented by 
many smaller V plows and angle blades. 

Many miles of traffic line have been painted, especially on winding 
roads, with special attention being given to sharp vertical and blind 
horizontal curves. 
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DIVISION III 
HEADQUARTERS AT ELKO 


F. H. Depp, Division Engineer 





Eleven projects were placed under contract and completed during 
the biennium starting July 1, 1936, and ending June 30, 1938, at a 
cost of $1,131,677. 

ELKO COUNTY 

Contract 484, on Route Nevada 11, had roadmix only over a length 
of 10.801 miles. 

Contract 498, on Route Nevada 1, plantmix project covering 16.975 
miles. | 

Contract 499, on Routes Nevada 1, and US 93, having a roadmix 
only, on 79.060 miles. 

Contract 509, on Route Nevada 1, consisting of approaches over a 
length of 1.29 miles. 

Contract 510, on Route Nevada 43, with a grading project covering 
8.25 miles. 

HUMBOLDT COUNTY 

Contract 489, on Route Nevada 8, with a grading project of 0.263 
miles. 

Contract 492—-A, on Route Nevada 8, roadmix surfacing on 0.658 
miles. 

Contract 492—B, on Giroux Street, Winnemucea, roadmix only, on 
0.060 miles. 
Contract 505, on Route Nevada 1, plantmix project over 7.118 miles. 
Contract 518, on Route Nevada 8-B, gravel project on 10.03 miles. 


WHITE PINE COUNTY 


Contract 499, on Route U S 93, combined with the Elko County sece- 
tor, of 79.060 miles of roadmix only. 


EUREKA COUNTY 


Contract 527, on Route Nevada 21, gravel project on 4.62 miles. 

Two projects for which contracts were awarded during the biennium 
were not completed on June 30, 1938. The amount involved in these 
projects is $158,959, and include Contract 522 in Eureka County on 
Route US 40 which was an overpass and approaches with a length of 
0.792 miles, and Contract 548 in Elko County on Route Nevada 43 
being a grading project covering 12.05 miles. 

Four projects on which contracts had been awarded previous to 
July 1, 1936, were completed during the biennium at a cost of $309,996. 
These included three in Humboldt County consisting of Contract 460 
on Route Nevada 8, a concrete bridge having a length of 0.047 miles; 
Contract 461, on Route Nevada 8, a concrete overpass with a length 
of 0.037 miles and a roadmix only project under Contract 482, on 
Route Nevada 8, with a length of 60.944 miles, and one gravel project 
in Elko County under Contract 469, on Route Nevada 11, with a leneth 
of 10.15 miles. 


48 REPORT OF DEPARTMENT OF HIGHWAYS 


Four day-labor projects were undertaken and completed at a cost of 
$12,000. They were all in Elko County. Contract 101 under this 
classification consisted of placing fencing alone US 40. Contract 102 
was a roadmix only project on the Lamoille feeder, with a length of 
.98 miles. Contract 117 was another plantmix only project on U 8 40, 
with a length of 0.05 miles. Contract 124 consisting of a masonry wall 
on US 40, with a length of 0.20 miles. 


CONSTRUCTION PROJECTS OF SPECIAL INTEREST 


Contract 498. Covered 17 miles of US 40 between Carlin and Elko. 
Former highway had excessive curvature and many short sections of 
steep grade. The combination of short radius curves and sharp ver- 
tical curves made this section slow and dangerous. 

Roadway was widened to thirty feet, with flat cut and fill slopes. 





Showing the Depth of Snow on US 40 in Elko County. 


Twenty-two feet of plantmix asphalt surface was placed, with four 
feet of crushed rock oil-treated shoulders. 

Base consisted of 44 to 74 inches of crushed rock sub-base covered 
with 3$ inches of crushed plantmixed base (slurry). 

Contract 499. For roadmixing oil surface on 79.06 miles of US 93 
between US 40 at Wells and US 50 at Becky Spring, was the longest 
oil-mix job undertaken by the Highway Department. It brought the 
portion of US 93 in Division III to a high standard of oiled highway. 

Contract 505. Extended from five miles west of Winnemucea to and 
through the city of Winnemucca. This section was realigned and 
widened to a thirty-six foot roadway for five and one-half miles and to 
an eighty- and one hundred-foot section for one and one-sixteenth miles, 
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A two and one-half inch bituminous plantmix surface was laid twenty- 
two feet wide. Seven-foot shoulders were built from oil-mixed mate- 
rial redlaimed from the old roadway, thus effecting a thirty-six foot 
width of paving. 

Through the city section the surface varies from fifty-six to seventy- 
six feet, with curb and gutter and sidewalks. 

About one and one-half miles of two-inch water pipe was laid pre- 
paratory to landscaping. 

Trees and shrubs were planted later by State forces. 

A combination of contracts 460, 461, 482, 489, and 492A and 492B, 
built at a cost of approximately $300,000, completed Nevada 8 to a 
high-speed oil-paved highway from Winnemucea to the Nevada-Oregon 
line at MeDermitt. These contracts covered a bridge over the Hum- 
boldt River, overpass over the Western Pacific Railroad, and sixty 
miles of road asphalt surfacing. 

Contracts 469, 484, 510 and 527 cover 30.45 miles of new highway 
on Nevada 11 and 43 between Elko and the Nevada-Idaho line at 
Owyhee. This new mileage combined with fifteen miles previously 
built by the State, ten miles built by the Bureau of Public Roads as a 
Forest Project and 4.75 miles built by the U. 8. Bureau of Indian 
Affairs places this important interstate route in line for early com- 
pletion. 

MAINTENANCE 

Maintenance work was performed over 466.91 miles of road in 

Division III. This mileage is divided as to type of surface as follows: 


orplamccement GONCretG m2 00 25 ele, 3.01 miles 
enti aspialioe sete ee ee: 23.12 miles 
BOE SICK LS TOT Tel A Mere ere etre ful, oo chen Sete ee 419.46 miles 
Craveleandestome: SULLOGE.. 40 ee 68.82 miles 
IMro ved ceariler a. sere ea 2 Ue 52.50 miles 


Activities are carried on under the Division III office in Elko, 
Nevada, with a personnel consisting of Division Engineer, Office 
Manager, Superintendent, nine foremen and twenty - five helpers. 
Extra labor is hired when needed. The average annual expense is 
approximately $125,000. 

Maintenance work classifies itself under five headings: 

(1) Routine work such as patrolling, removing debris, cleaning cul- 
verts and roadway ditches, patching surface and shoulders, repair 
fences, erect and paint signs, markers and guard rail, repainting 
traffic stripe and other necessary activities of limited nature. 

(2) Specific maintenance is of a betterment nature and embraces 
(1) erection of buildings, (2) recondition and seal of oiled surfaces, 
(3) furnishing and erecting snow fence, (4) right of way fence, (5) 
retaining walls and other projects too large to be considered as general 
maintenance. During the biennium there was expended on the above 
items approximately these sums: 


(Picard atid DPALCIN GR egts 2 oof cee ten $30,000 
(2) heeondition and: sealt224 = 4)... ee AN. 000 
Roo UO Mee COCO Sista eh Oe re oe 2,000 
(ERICK OL way enced. aos 2 5,000 
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(3) Snow removal. Some snow removal is necessary on most of the 
mileage in Division III. It is heaviest on the mountain summits, and 
on some sections of very flat country subject to drifting wind. Snow 
fence is used to some extent over these areas. 

Work is carried on with regular maintenance forces, and equipment 
plus extra labor and special snow-fighting units when needed. 

Equipment available for snow removal in Division III consists of 
two Sno Go rotaries, Rightway rotary, 1-50 cat and dozer, 1-30 eat, 
4 four-wheel-drive trucks with V plows, 8 two-ton trucks with blade 
or V plows, and 4 motor patrols. Sanding of icy roads is regular 
practice. 

(4) Bridge maintenance. Twenty-eight bridges of more than twenty 
feet are maintained in Division III. Bridges are numbered and main- 
tenance cost for the various features is drawn from a separate allot- 
ment of State funds. 

(5) Equipment maintenance. All maintenance and some survey 
equipment is kept in repair in the division shop at Elko. Personnel 
consists of foreman, two mechanics, one helper, and a watchman. 

The present shop, constructed during 19386-1937 at a cost of $21,000, 
is equipped to make all repairs to motor equipment except for heavy 
blacksmithing, body and fender work, and electrical work. 

Traffic studies are carried on throughout the year by two automatic 
counting machines (electric eye) and by a seven-day manual count 
taken during July. Twelve checking stations furnish count at seven 
locations on Nevada US 40, three on Nevada 8, two on Nevada 8A, 
one on Nevada 21, one on Nevada 46, one on Nevada 11, one on 
Nevada 43, and one on Nevada 13, US 93. 
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DIVISION IV 
HEADQUARTERS AT E\AST ELLY 
C. C. Boyer, Division Engineer 


During the biennium, the highway improvement activities were 
entirely devoted to the reconstruction of existing highways and the 
construction of roadmix oil-graveled surface. The following shows 
the projects and mileage of each type of work: 


LINCOLN COUNTY 


Contract 457 was a gravel project of 15.733 miles length from Stone- 
house to Pony Springs. Contract 495 was a gravel project of 14.322 
miles length from 4 mile north of Caliente to 1 mile north of Panaca 
Junction. Contract 513 consisted of a gravel project extending from 
Pony Springs to 5.4 miles north of Dutch John’s, with a length of 
14.961 miles. Contract 515 was a gravel project extending from 5.4 
miles north of Dutch John’s to the Lincoln-White Pine County line, 
having a length of 10.104 miles. 


WHITE PINE COUNTY 


Contract 517 was a gravel project extending from the Lincoln- 
White Pine County line to 2.35 miles northwest of the east foot of 
Connor’s Pass with a length of 29.318 miles. 


ELKO COUNTY 


Contract 531 consisted of the construction of drainage structures 
between 5 miles north of Currie to 26 miles south of Wells, having a 
leneth of 4.828 miles. 

ROADMIX PROJECTS 

Contract 476 in White Pine County extending from Lund to Preston, 
having a length of 5.376 miles. Contract 528 in White Pine County, 
extending from Keystone to Ely, with a distance of 4.714 miles. This 
contract was 35 percent completed June 30, 1938. Contract DL 99, in 
White Pine County, on city street, Mill Street, Ely, with a length of 
0.880 miles. Two roadmix projects were carried out in Lincoln County. 
They were Contract 502 from Stonehouse to Pony Springs, with a 
length of 15.733 miles, and Contract 506 extending from $ mile north 
of Caliente to 1 mile north of Panaca Junction, with a length of 
14.961 miles. 

From the foregoing it may be observed that 84.488 miles of highway 
were reconstructed. This reconstruction included widening of road- 
bed, improvement of alignment and grades, as well as widening and 
increased thickness of surface. The cost of reconstruction of the 
84.438 miles of highway performed under the six (6) contracts totaled 
$645,064. 

There were 41.664 miles of roadmix surface completed as of June 30, 
1938, at a total cost of $85,483. As of this date, Contract 528 is 
approximately 35 percent completed, work to the value of $85,000 
having been completed. 

The following contracts have been awarded but no work has been 
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performed. It is anticipated they will be under way shortly after 
July 1, 1988: 

Contract 539, in White Pine County, consists of the installation of 
erade-crossing signals in Ely. Contract 545 in White Pine County is 
a roadmix project from the Lincoln-White Pine County line to the 
east foot of Connor’s Pass, having a length of 26.97 miles. Contract 
544 is in Lincoln County consisting of a roadmix project from Pony 
Springs to Lineoln-White Pine County line, having a length of 25.06 
miles. 

The estimated cost of these projects is $100,809. 

The reconstruction of the highways listed above was largely because 
of increased traffic on what may now be termed roads of obsolete type 
and design. The widening of roadbeds and improvement of alignment 
and grades in the interest of safety were the important features of 
the reconstruction. 

In preparing the design, considerable attention was given to the 
problem of snow removal, with the thought of reducing that work 
under maintenance. 

The outstanding project was the reconstruction of the highway 
between Caliente and Panaca Junction which eliminated dangerous 
curvature and narrow roadbed. The contractor, using modern road- 
building equipment, such as large tractors and hydraulic operated 
scrapers, large power shovels and trucks, completed the 14.32 miles 
of highway in shehtly more than one-half of the two hundred days 
allowed under Contract 495. 

One of the interesting features of construction on this project was 
the use of explosives for fill settlement for embankments constructed 
across several swamps encountered. 


MAINTENANCE 


General maintenance activities, such as repairs to surface, roadbed, 
culverts and drains, snow removal, and signs were performed by a 
regular maintenance crew of twenty-nine (29) men. During extra- 
ordinary snow removal work such as was encountered during the 
winter of 19386-1937, this crew was augmented by enough extra labor 
to keep the highways passable at all times. Occasionally, a few extra 
laborers have been required on account of damage to the roadbed by 
“eloudbursts.”’ i 

Traffic stripes have been maintained between Keystone and Ely and 
between Ely and McGill, the sections of heaviest traffic. 

Directional signs have been installed along U. S. Routes 6, 50 and 
93, and all junctions have been completely signed. 

The snow removal equipment of ten (10) V-type and twelve (12) 
blade-type push snowplows was supplemented by a Sno Go rotary 
snowplow during the winter of 19386-1937, and with two (2) Sno Go 
rotary snowplows during the winter of 1937-1938. The acquisition of 
the two rotary plows has contributed very greatly to the successful 
removal of the snow from the highways in this district. 

During the winter of 1936-1937, one of the most severe since the 
department engaged in snow removal, the highways in this district 
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were passable for traffic with few delays, while during the winter of 
1937-1938 the highways were passable at all times. 

During the past two years numerous replacements of trucks and 
motor patrols have been effected. At present, the equipment available 
for maintenance activities is more complete and up to date than at 
any time heretofore. 

With department equipment and forces 21.4 miles of oil-graveled 
surface have been reconditioned and 38.8 miles of seal coat applied, 
restoring the oil-gravel surface to a satisfactory condition. 
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DIVISION V 
HEADQUARTERS AT TONOPAH 
J. D. Meacuam, Division Engineer 


Probably the most important project in Division V during the past 
biennium has been the construction on Route 4 through the Nevada 
National Forest commencing some 15 miles east of Tonopah at the 
west Forest boundary and continuing to the east Forest boundary. 
This distance approximates 13 miles. Prior to its improvement it was 
the poorest section of road between Tonopah and Ely because of nar- 
row roadbed, many sharp curves, and poor surface. With the com- 
pletion of grading and oiling since the end of the biennium June 30, 
1938, this section of road is now in excellent condition. The usual 
design for highways was modified somewhat on this section to meet 
the severe snow condition encountered during the winter on certain 
portions. Cut slopes in common material were flattened on a ratio 
of 4 to 1. 

Work on Route 8—A between Tonopah and Manhattan has been 
carried on with the cooperation from Nye County officials and the 
Works Progress Administration. The grading and structures on the 
first five miles of this route were financed by State and county funds; 
on the next 7.7 miles Nye County and the Works Progress Administra- 
tion financed the purchase of the culvert pipe, and this pipe was 
installed by WPA labor under State supervision. Dry rubble head- 
walls were constructed on all culvert pipe by WPA forces. The sub- 
sequent grading and graveling on this section was carried on as a 
Federal Lands Project. 

In addition to the usual maintenance operations carried on during 
the past biennium, the following projects were completed with State 
Highway Department forces: 

On Route 3, 164 miles of road were constructed. This extended 
from the junction of Route 3 with Route 5, 15 miles south of Gold- 
field, to the mouth of Lida Canyon about 3 miles east of Lida. 
Although this 164-mile stretch of road was graded and some 10 miles 
of it surfaced with pit-run gravel, at a total cost of approximately 
$5,600, the road is entirely adequate for the traffic using this route. 
Some 8 miles of similar road was constructed from a point 8 miles 
west of the junction of Routes 3 and 5 to Gold Point with the coopera- 
tion of Esmeralda County and the WPA. 

A special appropriation of $4,000 was expended for the purpose of 
sealing loose rock from the cliffs along Walker Lake on Route 3. This 
rock was used to reinforee fills alone portions of the lake where wave 
action had caused some erosion. 

Exceptionally heavy rains fell in the vicinity of Beatty early in 
March 1938. These rains caused damage to the highway in that sec- 
tion, requiring an expenditure of some $4,000 for repairs. In this 
work the dips across the Amargosa River near Beatty were repaired 
and improved by the construction of grouted riprap slopes and rubble 
masonry apron walls. This construction work, it is felt, will be entirely 
adequate to handle any flood waters which may come in the future. 
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With the cooperation of the WPA a flood control channel was con- 
structed above the town of Beatty as a protection from possible cloud- 
burst damage. 

A new maintenance station was constructed at Hawthorne on ground 
facing the highway at the eastern end of town. A new station was 
also constructed at Luning. Additional ground was purchased for the 
division equipment yard at Tonopah, and the same was improved by 
the erection of several additional equipment sheds. The Drumms 
Wells maintenance station was improved by the construction of a 
standard maintenance house of stone, cut stone for which was obtained 
from old walls in Goldfield, and a three-thousand-gallon tank was 
installed on a thirty-foot tower at this station to provide ample fire 
protection. 

Wells were drilled at Luning and Coaldale and new pumps installed 
at Lunine, Coaldale, Lida and Drumms Wells. Standard 5-foot fene- 
ing was placed around the following maintenance stations: Hawthorne, 
Luning, Coaldale, Basalt, Tonopah, Goldfield, and Drumms Wells. 
Underground storage facilities for gasoline were installed at Haw- 
thorne, Luning, Coaldale, Basalt, Goldfield, and Drumms Wells. 

Maintenance equipment has been improved and augmented by the 
purchase of four F. W. D. trucks, several hehter trucks and one 
eaterpillar No. 11 motor patrol. 

A list of all construction projects in Division V during the past 
biennium is shown in tables elsewhere in this report. 
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SURVEYS AND RECONNAISSANCE 


P. R. Rawts, Location Engineer 


Reconnaissance and survey work was earried on quite extensively 
during the last biennium. Surveyed mileage on feeder road projects 
was approximately the same as shown for the previous biennium ; 
however, there was a decrease of approximately 32% on Federal and 
State routes. This decrease does not, in any sense of the word, indi- 
eate a deficiency in location surveys, but is in truth an efficiency 
measure in which an effort was made to obtain a more satisfactory 





Winter Location Parties Carry Out Their Work Under Difficult Conditions. 


coordination with construction programs as planned by the Highway 
Department. 

Funds for highway construction, largely derived from Federal 
appropriations, are definite controlling factors in our highway con- 
struction. Therefore, extreme care must be exercised in coordinating 
location surveys with construction programs as allowed by funds avail- 
able. Surveys made too far in advance of actual highway construction 
become obsolete within a few years, also partially extinct, resulting in 
additional expense in having to make a resurvey of said projects when 
the improvement becomes necessary and funds are available for con- 
struction. 
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At the present time practically all of Nevada’s Federal aid routes 
have been constructed; some portions have been reconstructed. On 
first stage construction a few years back, it was necessary to construct 
as many miles of highway as possible on a cheaper location and road- 
way design, which was satisfactory for the traffic at that time. Since 
that time, type and greatly increased amount of traffic has made it 
necessary to improve on highway location and roadway design. In 
order to maintain a well-balanced highway system, the location must 
blend with the type of construction. Consequently, considerable 
changes in highway location are being made in line with improving 
roadway designs. An effort is being made to obtain a certain degree 
of permanency in location, with the safety factor heading the list 
of controlling features in both location and design. 

In 1935, Federal funds were allotted for feeder road or farm-to- 





Location Crews Working on a Feeder Road of the Highway System. 


market road construction. Highly improved ranching and farming 
areas in the State of Nevada are comparatively few and well scattered; 
consequently, only a few of the seventeen counties have eligible farm- 
to-market road projects. However, inasmuch as mining is one of the 
principal industries from which much of the State’s revenue is derived, 
mine-to-market roads are considered eligible for feeder road projects ; 
provided such minine districts are well established producers and 
have comparatively definite future possibilities. During the past bien- 
nium numerous surveys on feeder road projects were completed, with 
several of the projects being constructed. 

During the last biennium the cost per mile for surveys slightly 
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exceeded that of the previous biennium. This increase in cost is well 
accounted for in that more detailed surveys are required for ever chang- 
ing improvement in highway design necessary to the type and increas- 
ing amount of traffic. Also during the last biennium, location surveys 
were made on three or four difficult projects which were responsible to 
a great extent for the increased average costs. On a portion of the 
Victory Highway in Washoe County, near Verdi, which is one of the 
heaviest traveled sections in the State, high type construction is being 
adopted. Due to adverse right of way conditions, numerous alternate 
surveys were necessary in order to obtain the best possible location 
over which the right of way could be secured. On a mountainous sec- 
tion in Storey County, Virginia City north five and one-half miles, 
mining conditions, steep grades, and bad snow conditions on the old 
road necessitated several preliminary and alternate surveys in an effort 
to better these conditions. The survey cost of this project was $440 
per mile, as compared to $152 per mile on a section over open country 
in Eureka County. 

The following table shows the total amount of surveyed mileage, 
segregated as to the various counties, computed during the last two 
biennial periods, 1984-1936 and 1936-1938: 


—ToTAL MILEAGE OF SURVEYS—— ——— FEEDER ROADS 





July 1, 1934, to July 1, 19386, to daly 34s to Selly Tbe BLS eve ig) 
County June 30, 1936 June 30, 1938 June 30, 1936 June 30, 1938 

Churchill; 2. 61.138 76.91 16.96 15.75 
MATE tees Bx 80.92 85.61 9.77 8.63 
Hougias 3. 23.02 20.13 Fea D 17.88 
PEK Goon seach 2 121.01 forG2 20.00 24.00 
Esmeralda .... 80.15 2.00 36.49 
Hureka fo: .60 BO Oemetaee 6p ae cee 6.73 
Humboldt... 49.73 54.91 6.00 
Pander.) 81.70 PATA Ey og in ee, Tae 1.60 
Lancolny 2. 82.13 Ce 50 Br Ea ae, Facts oe 15.50 
TE OU IS ee eo: 57.99 8.02 
Mineral 22222 60.59 22,44 
OS Wee tc 2 ant. 138.02 32.94 12.90 
Ormsby 7. .2.86 8.16 2.86 
Pershing ....... 9.85 DA.SS 9.85 13AD 
Storey .....- ia 3.44 5.97 
Washoe ......... 66.24 31.90 10.71 20.67 
White Pine... 96.62 31.69 5B 

*1,018.80 *738.06 138.38 139.64 

Cost per mile of surveys, July 1, 19384, to June 30, 1936............ $181.67 
~Cost per mile of surveys, July 1; 1936, to June 30, 1938.__......... 7190.86 


*Total mileage represents final or accepted surveys only, and not preliminary and 
alternate surveys, and includes feeder road surveys. 

+Computed from total cost of all reconnaissance and surveys, $140,863.41 for the 
biennium. 
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PLANS AND DESIGN 


GeorceE R. Ecan, Engineer of Design 


Perhaps the most notable progress in design for Nevada highways 
during the past biennium has been the more scientific approach to the 
problem of fitting the highway to the speed requirements of traffic. 
This need of designing highways for definite speeds has been recog- 
nized for a number of years. Only recently, however, have concerted 
efforts been made to evaluate all of the factors involved. Approach 
to the problem necessitated a great deal of research by the Highway 





Completed Shoshone Overpass, Carrying Traffic Across the Western Pacific. 


Department. Research work was carried out in conjunction with 
other State, Federal and private agencies. While a complete solution 
of the problem has not been reached, the advance made in design 
standards is reflected in increased safety and service of roads. 

It is now possible to design a highway for the maximum anticipated 
speed of traffic and to keep the same standard of design consistent 
throughout any section of highway. This design is adding immeasur- 
ably to the safety of the highway. 

In general, design of major routes is based on a safe speed of at 
least sixty miles an hour. In regions having rough terrain, where 
construction costs prove excessive to permit such speeds, it becomes 
necessary to reduce the design speed to forty or fifty miles an hour. 
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So-called secondary or feeder roads require as much study and 
care in design as the primary arteries, and such roads often cost as 
much or more to construct than do the main highways. Design stand- 
ards, however, are somewhat lower for this type of road because the 
nature of the roads and terrain traversed in many cases offers greater 
difficulties. 

Secondary roads are primarily local service roads in farming com- 
munities or roads leading from such communities, or from mining and 
other industrial centers to main highways or railroads to provide an 
outlet for commodities. Inherent safety factors must be designed into 
these roads, for the public demands of them practically the same service 
which it demands of the main highways. In fairly open country rea- 
sonably high speeds are common. To meet this condition unexepected 





A New High Type Reconstruction on U S 40, Showing the Wide Shoulders and 
Durable Hard Surface. 


sharp curves or other hazards must be given consideration and stand- 
ards for grades and alignments must be adopted which are only 
slightly lower than those used on the major highways. 

Secondary roads in farming areas require a higher grade line than 
those in undeveloped sections because of the prevalence of moisture. 
Moisture must be kept out of the subgrade in order to secure a stable 
surface. These higher grade lines require larger quantities of material 
which, in most cases, must be imported from a distance. Loads trans- 
ported on secondary roads are often equal to or greater than those 
transported on main highways. As a result, base and surface courses 
must have substantially the same load-supporting characteristics. All 
of these factors tend to increase the cost of both design and con- 
struction. 
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A base course of sufficient strength to withstand anticipated loads 
is essential to provide for a smooth and long-lasting surface. This has 
been secured by using a plant-processed gravel insuring uniformity and 
a high degree of compaction. The department has recently developed 
a method whereby a graded gravel is processed on the roadsite, elim- 
inating the need for plant installation, and through this method redue- 
ing costs of this item by nearly one-half. 

Departure from stereotyped forms is evidence of advance in the 
design of bridges and other structures. By selecting a type most 
suitable to the site and to the materials available, a greater economy 
of materials and construction has resulted. This method also produces 
structures of more durability and a design of greater beauty. 

In addition to the elimination of grade crossings by separation of 
levels of railroads and highways, an important step has been taken to 
provide increased safety at minor crossings. This greater safety has 
been achieved by the installation of automatic warning signals. This 
type of signals is also to be installed as a temporary expedient at major 
crossings until funds become available for grade eliminations. 

Signals are of two types, flashing light, and wigwag. Both have the 
same general effect of two horizontal lehts flashing alternately. In 
addition, the wigwag signal has a swinging banner which is visible in 
daylight. Use of the wigwag type is confined to the southern part of 
the State, where snow and ice conditions do not interfere with its opera- 
tion. Use of automatic signals will become increasingly more import- 
ant, particularly for protection of minor railroad-highway crossings. 


PLANS COMPLETED, JULY 1, 1936, TO JUNE 30, 1938 


Construction and Bituminous Gtther 
reconstruction, surface only, Bridzes, projects, 
County miles miles number number 
(CHONG HA Cla WINE sae ee eres 44.943 Le heiOrt 7 vase 
(CHa Hie Re. ok 5 ie SENS ah EI aeet ae 49.623 9.03.5 ie 
DOTA Sie eee A 16.056 7.547 an 
mMkon 2. ® By sete ee LE 129.521 Demo Oba ft 
SVT P A Ga eee eee i nee Zils 02 10.681 me 
1 EDIE Ti ated (te Veen are ee eae Be ge a) ee wee ty cee Me a 
RRA O Cite ee eee ee 18.134 0.718 Seas ool 
JERS WOVE NREL 51h an Moe ie ae ew ae I iO Ma a EP en Oe 
EEN COO TN ee een ence ee eee 124.575 85.188 3) 
NEVO let ee eee ee 14.166 2.066 1 
VIE) ters ces Ras La oa a ee Poe Vi ewe a se tak” ~: 
IIS FRYE eS a ee ee ee 146.118 69.527 iL 
(QUGCGIGT on ieck Se ce oe een wee eee O10. = 5 ae ae ee 
PEGS Ne ete kee 7.278 Dae © 
ROTC ya eee ere Mok Se es 8.397 3.441 Eee 
WVEiShOC its ni 40.352 30.216 2 *1 
RAVE Cea Inies eer at, 66.435 32.394 2 
693.380 353.958 30 

REtAlecOSts Plans and, CSLIMATES POAC Was Vises soe ecco ee en oe ee $107,072.39 
Oc eCcOsheplans sand eOSUIMaAteS= DIIiG SCS ee ese mee Cheat es aise rae a es 20,968.25 
(CHRBITaNGL 4 oy et es EC ee eae rer et SMe Oe ee vn Me ne pd Co ee La i eae EES $128,040.64 


*Landsecaping projects, consisting of two roadside improvement projects within the city of 
Winnemucca, one on Route 1 and the other on Route 8, and the construction of an observation 
point with parking areas and approach roads at Geiger Lookout on Route 17. 
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RIGHT OF WAY 


Date B. Pruett, Right of Way Engineer 


Construction of a highway project cannot be started until all lands 
needed for rights of way have been acquired or the promise of a con- 
veyance secured. Surveys, plans, and design of project must be com- 
pleted, however, before the right of way department can function. 

When a project has been designed and the alignment of the road 
determined, the right of way department prepares maps and sketches 
from which right of way engineers or agents write brief, station to 
station, descriptions of the parcel or parcels required. <A preliminary 
agreement is then drawn for each parcel owner. Blueprint maps and the 
agreements are taken by the representative of the department assigned 
to the project, and negotiations for the securing of these land parcels 
are carried on with the owners. Any provisions and conditions agreed 
upon during such negotiations are stipulated in the agreements, and 
the transaction is completed when the terms are approved by the 
Board of State Highway Directors and the State Highway Engineer. 

In cases where the county or city governments have obligated them- 
selves to purchase rights of way for a particular project, the County 
Commissioners or the City Council approves the transaction. Assist- 
ance in right of way matters by a city or county is not always needed, 
but in most cases it has been found that the local governments will- 
ingly cooperate financially in the matter of securing rights of way 
when requested. 

Before the construction of the highway project is completed, full 
and final maps and descriptions are prepared, then deeds are written 
and presented to the land owners for execution. Executed deeds are 
always recorded immediately. 

Land owners are usually requested to donate the right of way needed 
for a highway construction project. When a money consideration is 
demanded by the owner or owners, the sum usually offered is equiva- 
lent to twice the assessed value per acre of the land taken. Condemna- 
tion proceedings are instituted only in exceptional cases where an 
exorbitant price is asked by the owner and no equitable settlement 
can be reached. It is gratifying to note that in the majority of 
instances a fine spirit of cooperation has been shown by the land 
owners. 

The only local conditions which required a marked divergence from 
the procedure outlined here, are those where Federal lands and reser- 
vations or State lands are crossed by the highway system. Federal 
lands are largely involved in the work, because of the fact that 
approximately 87 percent of the total area of this State is owned by 
the United States Government. The Federal Government grants rights 
of way across its lands four hundred feet in width; the State reserves 
rights of way across its lands two hundred feet wide. 

The system in use for obtaining rights of way is simple and so 
designed that one person can handle practically every phase of the 
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acquisition work. Even with a limited personnel it is possible to cover 
the State with efficiency. It has been felt, however, that there is some 
duplieation of effort in securing preliminary agreements as well as 
deeds. With a slightly increased personnel it would be possible to 
obtain final deeds immediately and thus avoid complications which 
frequently arise during the interim between signing of an agreement 
and preparation of the deed. 

Options for the purchase of borrow material by the yard or ton from 
privately-owned lands are secured for the benefit of the highway 
project contractor who, after being awarded the contract, makes his 
own purchase agreement with the land owner for this material. Fed- 
eral withdrawal of material deposit sites for the biennium totaled 78. 
Because these withdrawals have been secured and granted by the 
Federal Government to the State of Nevada at no cost whatsoever, 
they have eliminated excessive costs for highway construction materials 
in sections where government lands are located. 

Property for channel changes and vision areas is generally made the 
subject of easements or revocable permits. 

During the biennium the construction of some 75 miles of feeder 
roads, that is mine-to-market and farm-to-market roads, has been 
financed by Federal aid secondary highway funds and earried out by 
the Nevada Department of Highways. Payments for rights of way. 
on feeder routes have been met by the county in which the project 
was located, since the State Highway Fund is deemed expendable only 
on the primary system of highways. Counties have also cooperated 
with the State in meeting costs for certain construction materials, 
regarded as right of way concessions, when such materials are not 
eligible for Federal aid participation. 

New maintenance sites acquired for the erection and enlargement of 
maintenance stations are listed in the following tables. 

At the close of this biennium the department had acquired a total 
of 12,976.52 acres of privately-owned land at a cost of $192,482.11, or 
at the rate of $14.83 per acre. Acquisition of Government-owned lands 
in the amount of 80,021.62 acres has been secured at no cost whatso- 
ever to the State of Nevada. The average unit cost of all lands 
acquired for right of way purposes was $2.07 per acre. 


MAINTENANCE SITES ACQUIRED 
July 1, 1936, to June 30, 1938 





County Location Type of site Cost 
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TOTAL ACRES OF LAND ACQUIRED FOR HIGHWAY RIGHT OF WAY 
TO JUNE 30, 1938 


‘otal s-.- 


Private 
3,097.22 
111.99 
449.32 
442.35 
423.95 
128.46 
1,269.12 
229.76 
3,198.30 
329.26 
592.67 
249.02 


12,976.52 


Government 
5,709.84 
1,309.91 


133.15 


80,021.62 


Total 
private and 
Government 
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Total cost 
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private land 
$68,412.78 
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1,367.00 
820.00 
940.00 


$192,482.11 


—CosT PER ACRE— 


Private 


co -100 BODO 
bobo 100 


He 0O O'IDS 
WwWRrovi 





$14.33 


All lands 
$7.35 
.O7 

2.59 
abel, 


12.08 


bo 
| 
Nee 
a> 00 


11.50 


bo 
bo 
—) 





REPORT OF DEPARTMENT OF HIGHWAYS 





8o°z$ L86$ b2'608$ G8 6TT LOGT SETLO La Boao aes. Pine oe eee, Ca er eae a en ice, eat nee a adie aii eal STF}O.L 
Z2°Ss BESS 00°TFT BES jee) ear ae ph Ss A ln a iN ON (Alsi JO 4319) 990179 TWA te os er ould OHUM 
SOT See ie ena he aa SOC eae er ko eee ee ee IDeIIS “SVUIN Ta VI ROS se een ot ee ene or JOYseEM 
GTS GTS? PS99T ES ere et ee ae Serie Ser sone ek be mired A JOOS BLOTS AION 7 Ae ee ae ee a0use M. 
PSO See a ar ee POCO Pgs ek ene Gee ee poet at URLOWU SOOTSAO Te ars ts ee eee SUIYS19 qd 
GOST Gok Gen Gale oa SRT age a 7 ek ae te, ISVS PBOT UOSlid POEs Gas he dee ae AQSULIO 
cS bao Ne Von O Planet a ak PHOT OTLOWBT OF ONT JO AM ne ase) pe eae cane Ola 
£0°0 £0°0 00°T GES Ses iniiseae tah Ee US. ae gee eh sh hee, PUBL AeTROOUS iene ee ee ee Tryomnyo 
r0°0$ b0'0$ 00°TS SELES Slate ee SLE te ae MALOU MOTTON. § OP Ol C Mp i Tryoany 
Spurl [TV OYCATIG pue] 978A YUSTUUABAOY, JUBTIUTIAOL) 9}BALIG UOT} BI0'T AyUNOD 
— aYOy WAd LSOQ—~ —- -1ad YsunoryY puvoezeALId M——— ADVAMOY 
4809 [840], 12901, 
ge6l ‘o¢ ANN’ OL ‘9e6r ‘IT ATNL WOU AVM JO SLHYIMY ACVOU YAGI ZO CAYINSOV GANVT JO SAUOV TVLOL 


REPORT OF DEPARTMENT OF HIGHWAYS V1 


MATERIALS, TESTING AND RESEARCH 


The Materials and Research Laboratory of the Nevada Highway 
Department is now located in a new building adjacent to the Headquar- 
ter’s Office in Carson City. This new building was ready for occupancy 
about September 1, 1936, and the testing department, which had been 
located in the basement of the Heroes Memorial Building, moved into 
the new quarters the first week of that month. With the additional 
room and new equipment made possible by this move it has been pos- 
sible to carry on the testing work in a more efficient manner. One 
addition since has been a new soils department which utilizes the full- 
time service of three to four men. To supplement the material survey 
crews in the field a crew for subgrade sampling was added and is kept 
busy nearly full time making soil surveys or subgrade investigations. 
This in turn, keeps two men in the laboratory busy running grading 
analyses, liquid and plastic limits, centrifuge moisture equivalents, 
field moisture equivalents, specific gravity and shrinkage factors. When 
these tests are completed it is possible to classify the soils. The design- 
ing department then have definite information on which to base their 
design. 

Additional work is also being done by the materials survey crews, 
which of course, increases the work in the laboratory. When these 
crews locate a material deposit, such as a gravel pit, they dig numerous 
test holes, and when there is any difference in the material in the various 
holes, which is usually the case, each one is sampled individually. In 
cases where there is overburden on a gravel deposit, this too is sampled 
separately. A log is drawn up of each test hole and a diagram of the 
deposit. These, together with all of the tests of the material from the 
test holes, are placed in the information to bidders so that the pros- 
pective bidders are given all the information that it has been possible 
to obtain. Apparently from the low-bid prices which have been 
received on such items as gravel base and surfacing, borrow, ete., the 
extra work and more money spent doing this has been well worth while. 

The new equipment in the laboratory also cuts down the time of 
waiting for results on some materials. Steel samples, for instance, can 
now be broken immediately after being received and the results wired 
to the engineer or contractor, thus saving one day over the time ° 
previously taken before the new 200,000 pound testing machine was 
purchased. 

Refinements and changes in testing methods are going on constantly 
and new apparatus must be purchased to keep the laboratory up to 
date. This biennium a flow table, microscope, constant temperature 
water bath, metallographic polishing machine, small cube testing com- 
pression machine, and other pieces of apparatus have been added. 

An effort is made to keep in constant touch with the field work on 
construction jobs. One or more inspection trips are nearly always 
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made on these jobs by a member of the testing department. On plant- 
mix jobs or any type of hard-surface paving jobs more numerous 
inspection trips are made and in all cases we endeavor to have a mem- 
ber of this department present when the paving starts in order to help 
design the mix. | 

As has been the custom in the past, such materials as structural 
steel, timber and vitrified pipe are tested and inspected at their source 
before they are shipped to the job. This work is usually done by a 
commercial testing laboratory. 

Several research projects are being carried on at the present time, 
but all are dependent on long-time tests and cannot be reported in 
detail until carried on to completion. 

An idea of the variety and number of samples tested may be obtained 
from the following table: 


Concrete Materials— 


Cement’: 25 "222 5 Fee EO pie Cah ie eb WRENS Sle py Slee RD | 280 
Wine CONCPETE-ALZVOLATE ok Ss evteenns et 208 
Coarse concrete agerecate<2 44.35 te, Pee Paty 195 
Concrete: Pest Cy OT a a ee rs ek a ee 200 
Oonerete penis... ¢ er Bee Bi Oe i et PN be 
Water for. cancrerec> 24 ere Oe eee a ea ae shed 29 
GConerete COTCS i271 Sete Se ee ee ae ees oe 14 
Hy@rated Jnne 25 ee ee oe oe See ae eS 4 
Metals— 
Reinforcing ‘Steel cee oo tee eee ee ee 924 
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Surfacing Base and Fill Materials— 
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Bituminous Materials— 
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Asphaltic Concrete Materials— 
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Chemical Analyses— 
EE ATCT OC) Gd, ete eae gt eee ee Seer ge RA Se ee eG 
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Miscellaneous Materials— 
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BRIDGES AND GRADE SEPARATION 
STRUCTURES 


In 1937 a system of numbering structures was started in order to 
have a more accurate record of them. Structures with a span of 10 feet 
to 20 feet, inclusive, are classed as culverts and the number is given 
a prefix C. Structures over 20 feet total span are classed as bridges 
and the number is given a prefix B. Two other prefixes have been 
used to indicate special structures—T for tunnel, and D for dip con- 
taining large corrugated metal pipes. This gives us a file containing 
a general description of each structure, with construction and mainte- 
nance inspection reports and pictures. 

Through the work of the Planning Survey a number of bridges have 





Lake Street Bridge, Across the Truckee River, in Reno, is Shown Above. 


been added to our lists which were not built by the State Highway 
Department, but are now included in the State Highway System. 
This includes many old bridges built and maintained by the counties. 

Construction of bridge and grade separation structures has con- 
tinued at the rapid pace set during the last biennium, as evidenced by 
the table showing 31 structures built during the biennium and 29 dur- 
ing the previous biennium. The total cost of these 31 structures, not 
including approaches, is $591,922. More than half, or 17, of the 
structures have been timber bridges. A group of these timber bridges 
between Las Vegas and Apex have been constructed with concrete 
decks. This provides a much more satisfactory surface at practically 
the same cost. 

Of the eight concrete bridges, three are of the continuous type. Two 
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of these, the bridge at Lake Street in Reno and the bridge over the 
Carson River at Towle, are of similar design with three (3) spans con- 
tinuous. The Muddy River bridge, near Moapa, has five (5) contin- 
uous slab spans of 20 feet, supported by steel piles. 

Two of the steel bridges are underpasses, one at Jean and one at 
Las Vegas. The Sierra Street bridge in Reno is a three (3) Span con- 
tinuous steel girder structure. The overpass at Ely has steel beams 
cantilevered over pier, with suspended end spans. 

Several new features of design are being used. New designs call for 
wider bridges with a roadway 26 feet between curbs and a two- or 
three-foot sidewalk on each side. This wider roadway makes a safer 
highway and corresponds to the increase which has been made in road- 
way surfacing from 20 to 22 feet. Steel piles have been used on the 
Wells overpass, Shoshone overpass, and the Muddy River bridge, near 





Meadow Valley Wash Bridge in Clark County Carries the Traffic of 
U. S. Route 91. 


Moapa. On the Wells overpass the fills were placed before making the 
abutments. The steel piles were then driven through the fills to sup- 
port the small abutments. This has practically eliminated the bump 
which usually occurs at the end of a bridge. 

A welded steel rail made of structural shapes has been used on the 
Muddy River bridge. It has a neat appearance, has more opening, 1s 
hghter weight, and costs less than the conerete rail. 

More effort is being made to construct bridges with better archi- 
tectural design. This may be noted from the pictures of the Lake and 
Sierra Street bridges in Reno, the underpass at Las Vegas, and the 
underpass near Jean. 

In December 1937 a flood, exceeding any-experienced for many 
years back, visited the western part of the State. The bridges over 
the Truckee River in Reno were tested and withstood the storm nicely. 
Several structures over the Carson River in the Carson Valley were 
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damaged. The concrete bridge, B—284, near Gardnerville had one 
abutment undermined, tilting the north span about two feet. This was 
repaired by jacking the entire span with abutment into place and fill- - 
ing the space below the footing with concrete. Several timber bridges 
had approaches washed out, but little damage was done to the strue- 
tures themselves. 

In March 1938 a flood visited the southern part of the State causing 
damage to several structures. A timber bridge near Logandale had 
both approaches washed out, and the channel cut deeper. A dip with 
four 60-inch diameter corrugated metal pipes near Beatty was 
damaged. 

As compared to our neighboring State of California and the Union 
Pacific Railroad, we were very fortunate in the small amount of damage 
done to our structures by this flood. 
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A View from Thorp Point, a Part of the Roadside Improvement Project at 
Geiger Lookout, Nevada Route 17. 
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ROADSIDE DEVELOPMENT 


H. H. Swinsurne, Landscape Architect 


The landscape development of our roadsides has definitely passed 
out of the stage generally known as “beautification.”’ The public is 
beginning to understand that roadside development, as a functional 
part of its surroundings, is not a problem of artificial beautification, 
but one of natural improvement within the highway right of way. 

- Beauty and aesthetic appeal are of importance, but they are not 
applied after the highway is completed. They are actually ineorpo- 
rated in the project from the time the first reconnaissance survey is 
made. Beauty is always considered during all stages of design and 





Calling Attention to the Landscaping Project Near Winnemucca, 
Humboldt County. 


construction, and subsequent planting is merely the final completion 
of the framework formed by engineering and architectural necessities. 

Several factors influence the type of roadside project chosen for 
development. Volume and type of traffic affect the kind of project to 
be used, whether it be the development of a rustic lookout station 
olivine a panorama of the landscape on a road carrying heavy tourist 
traffic, or the formal planting of an avenue of trees at the approach to 
a city. Annual maintenance is a factor always under consideration, 
and projects requiring more than nominal maintenance after two years 
are not looked upon favorably. Safety to the traveling public is never 
forgotten. If the planting of certain trees would obscure vision or 
create a hazard, a different type of development is used. Unless decel- 
eration lanes or turnouts are feasible, projects requiring slow speed 
approaches are not used on high speed roads. 
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Until recently there has been only the objective of reaching some 
city or town as the fixed destination. We have been largely concerned 
with the speed and facility of reaching that destination, but with the 
increasing tourist demand .for pleasure routes of scenic value, there 
now arises the necessity of stopping at focal points of interest to fully 
appreciate these areas of rest, recreation and enjoyment. Such a 
project has been developed*along the historic Geiger Grade on State 
Route 17 between Reno and Virginia City. The public has been 
enthusiastic in its response to this improvement. (An illustration 
accompanies this article.) 

Dedicated to the original road builder, Geiger lookout is an out- 
standing example of a project serving both tourist and community 





Entrance of Geiger Lookout, a Roadside Improvement Project on Geiger Grade. 


interests. The site affords an extended view of the country side, and 
is amply provided with picnic and rest facilities. This project has 
proven so successful that an even more elaborate development is being 
planned just west of Verdi, on Route U S 40, to serve transcontinental 
traffic and should be completed during 1939. 

Examples of intensive planting developments can be seen in Lovelock 
and Winnemucca, where avenue planting of Chinese and Siberian elm 
trees will give a formal approach to these cities, and in a few years 
provide interesting patterns of light and shade. 

The Alameda Avenue underpass in Reno has been successfully 
treated with evergreens and shrubbery, and during the spring of 
19539 the Winnemucea bridge and overpass at the northern end of 
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that city will be similarly planted. These projects will demonstrate 
the use of landseaping in solving problems of erosion as well as beau- 
tifying the structures themselves. 

The fundamental principle back of all planning and all design is to 
provide something for human use and enjoyment. Roadside develop- 
ment contributes utility as well as beauty in fulfilling its functions as 
one of the phases of highway design. 
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BUBEIGHTY 


F. G. GreuticH. Publicity Director 


The publicity section of the Department of Highways has made 
material progress during the past biennium. The most important 
product of this section was the issuance of the bimonthly publication 
Nevada Highways and Parks. Completing the third year of its pub- 
leation it has been received with great favor, not only from citizens 
within the State, but interested persons in other States. From an 
initial press run of 2,500 copies, distribution of the magazine has been 
gradually increased until at the close of the year 1937 the average 
number of copies distributed was 15,000 for each issue. During 1938 
this number was again increased until at the present time the bimonthly 
press run averages 20,000. Since the publication made its first appear- 
ance in January 1936, up to and including the July-August 1938 num- 
ber, a total of 200,500 copies have gone out to tell the world of the 
better things found in Nevada. Of this printing less than 50 of any 
or all of the back numbers are now available. 

Through the wide distribution of this material promoting the welfare 
of the State the Department of Highways feels it has diffused a wider 
and more favorable knowledge about Nevada to the people living out- 
side our own boundaries. It is also reasonable to state that this publi- 
eation has been materially helpful in increasing annually tourist and 
motor travel within our State. Circulation of the magazine is made 
to public libraries, automobile service clubs, civie clubs, universities, 
tourist agencies, schools, school teachers, automotive garages and service 
stations, and to individuals. Approximately 90 percent of the cireu- 
lation is made in other States than Nevada. The magazine has copies 
going to all sections of the Nation, and a considerable number to foreign 
countries. 

Because of limited mechanical printing facilities which exist at the 
present time the circulation figures have been temporarily steadied. 
With added facilities promised for the State Printery, the bimonthly 
press runs can be rapidly increased to as high a figure as 50,000 or 
more copies per issue. 

The publicity section still serves the State press,-as well as the repre- 
sentatives of the National Press Associations within the State, with 
news releases. These releases are sent out on an average of two or 
three weekly. 

Many feature articles have been formulated and sent to magazines 
of various classifications. Technical magazines interested in highway 
construction and highway construction methods have received many 
such feature articles. These magazines, located in the Pacific Coast 
region, the Middle West section, the South, and in the New York area, 
have large circulations. All phases of highway construction within the 
State of Nevada have been treated and forwarded to these periodicals, 
frequently upon special request, otherwise by solicitation of the per- 
sonnel of the publicity section. 
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From many letters of commendation received from the various maga- 
zines and papers so served, the contributions mailed to them have been 
well received and in all cases the articles were used and published. 

The publicity section was. also directly responsible for the publication 
of articles in several popular periodicals, having tremendous Nation- 
wide circulation, during the past biennium. The Saturday Evening 
Post, through the aid of the Highway Department, published a very 
favorable article concerning the new copper discovery at Rio Tinto 
in Elko County. This magazine has a circulation considerably over 
2,000,000 copies weekly. The Saturday Evening Post also printed pic- 
tures of this camp. These photographs were obtained by members of 
the department’s personnel. 

Another feature article published in a nationally circulating maga- 
zine, having distribution of nearly 2,000,000 monthly, was an article 
written about Nevada used in the American Magazine, under the 
by-line of J. B. Griswold. The writer of this article was helped sub- 
stantially by the publicity section and gave Nevada some very favorable 
publicity. It might be in order to say that it was not of the sordid or 
perverted type, and presented conditions in Nevada in a more truth- 
ful light. 

Many photographs have been sent out by this section to educational 
magazines, trade publications, service club organs, automobile associa- 
tion monthly magazines, tour guides, and to associations using these 
prints as part of educational textbooks and publications. 

During the year 1937 and for the first six months of 1938, more 
than 50,000 State highway maps were distributed to all parts of the 
Nation. Requests for this kind of literature came in increasing num- 
bers during the biennium, more particularly during the first months 
of the calendar year. During the first five months of 1938 an average 
of approximately 450 pieces of mail came to the publicity section each 
month, asking for maps, information and literature about the scenic, 
historical, and commercial advantages, as well as inquiries concerning 
routes to various places and condition of highways. 

To take care of this demand for literature a brief historical booklet 
relating to Nevada entitled “ Nevada, Yesterday and Today” was issued 
during the early months of 1938. To date nearly 10,000 copies of this 
booklet have been distributed, and it will be necessary to go into a 
third printing in the near future to supply the demand. 

An information desk was also set up in the publicity section at 
department headquarters. Inquiries concerning road conditions, places 
of historic and scenic interest, tourist camp facilities, and routings into 
other States have come by telephone and by personal contact. The 
number of persons availing themselves of this service is constantly 
increasing. It is the policy of the officials of the department to give 
every courtesy and consideration to such inquiries. As an evidence 
of its favorable reception many letters of thanks and appreciation have 
been received from parties visiting the State who have been thus served. 

During the spring and summery vacation and touring season these 
requests became numerous and in all cases available information was 
given to those making inquiry. It has been the means of building up 
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a good-will factor for the State, as well as the department, and increas- 
ine dependence is being placed upon the directions given out at the 
information desk. 

To meet the obvious need for distributing a circular at regular inter- 
vals detailing road conditions and road construction reports, the 
department inaugurated a biweekly service of this character. Road 
conditions, detour conditions, and notice where construction is in 
progress are included in this mimeographed letter. They are sent to 
approximately 2,000 individuals, service stations, oil companies, and 
persons or organizations dealing with tourist trade and tourist prob- 
lems. These reports more specifically have been confined to the terri- 
tory immediately adjacent to the State. A lst of names obtained 
through the cooperation of oil distributing concerns puts this road 
condition report into the hands of service station operators, automobile 
club agencies, oil company agents, hotels, and individuals in all of the 
States immediately surrounding the State of Nevada. While the dis- 
tribution of these road condition reports is not strictly confined to 
these localities, the greater number of the copies are so directed. 
Other copies go to the eastern tourist agencies, hotels, and oil com- 
panies who have made special request for them. The issuance of these 
mimeographed sheets each two weeks gives accurate and dependable 
information about construction work in progress, and condition and 
length of detour. This service, obviously, has been of great benefit im 
providing prospective tourists to our State with such information 
before they reach our boundary lines. The Highway Department. 
however, does not discriminate between routes, and very definitely 
informs the recipients of such information that it is their pleasure in 
making their own selection of routes. The department personnel sim- 
ply gives the facts. 

In addition to the above duties assigned to this section of the depart- 
ment’s activities, hundreds of letters seeking comprehensive informa- 
tion on specific subjects have been received. A great many of these 
require research to obtain the required material, but in all cases the 
information was secured and forwarded. 

Several articles have been formulated for radio broadeasting. This 
material likewise relates to the historic, scenic, recreational, and com- 
mercial advantages of Nevada. 

Cooperation from civic and commercial organizations throughout 
the State and citizens individually has been whole-hearted. Many indi- 
viduals and firms have supplied photographs and data which was used 
to formulate articles and published in the Nevada Highways and Parks 
magazine. Lodges, fraternal orders, and civie clubs have aided in the 
distribution of many copies of literature and brochures of information 
composed and published by the publicity section of the department. 

Where regional or national conventions of such organizations are 
held, and delegations from Nevada express their intention to attend, 
nearly always such delegations gladly make distribution of Nevada 
literature obtained from the Highway Department. Reports from 
delegates of such organizations show that the pamphlets and brochures 
have been well received and with much interest. This distribution has 
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also tended to create, not only good will toward the State, but it has 
helped very materially to establish a more friendly and intelligent 
knowledge of the citizens, and of the many fine things found in the 
State of Nevada. 
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LABOR STATISTICS 


GeEorGE FoLey, Labor Statistician 
J. I. PETERSON, Assistant 


The biennium July 1, 1936-June 30, 1938, witnessed the abandon- 
ment of most of the special provisions relating to labor. In the year 
1936 the last funds available under the Emergency Relief Appropria- 
tion Act of 1935 were expended, with the exception of a few thousand 
dollars. This sum was absorbed early in the year 1938. Since then all 
highway construction has been carried on with Federal aid and Federal 
lands appropriations, and with State participation, and provisions con- 
cerning labor reverted to more normal standards. 

Whereas, under the alternate plan of 1935-1936, Nevada exceeded 
by approximately 1,750,000 its quota of man-hours of work performed 
by employees taken from the Federal relief rolls during the biennium 
under consideration. This class of labor proved entirely inadequate 
numerically to supply any considerable proportion of highway require- 
ments. Due to relatively favorable economie conditions in Nevada, 
relief workers had been largely absorbed into private industries and 
occupations. 

Contractors were obliged to procure only unskilled workmen from 
the National Reemployment Agencies. However, this service appar- 
ently proved of such value that the contractors generally obtained from 
them workmen in all erades (supervisory, skilled, intermediate, and 
unskilled), often relying on this source for all labor supplhes. 

Previous regulations designed to disseminate widely the benefits of 
the highway program by limiting working hours to 130 per month for 
each individual were discontinued. Forty and forty-eight hours per 
week per man became the rule. Minimum wage rates continued in 
effect. 

Pay roll supervision was confined principally to ensuring proper 
payment without unauthorized deductions, and became chiefly a matter 
of record and for checking in cases involving claims under the State 
industrial compensation provisions. Proper delegation of authority by 
contractors to their agents in pay roll matters continued to be required 
in the form of an affidavit. Pay roll forms, considerably less compre- 
hensive and detailed than those formerly distributed by the State, were 
furnished the contractors by the Federal Government. 

There are given below the average number of workmen employed, 
the man-hours of work performed per week, and the total number of 
man-hours in highway construction during the biennium. 

Weekly average: Men, 672; man-hours, 25,094. The total number 
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of man-hours consumed during biennium, 2,609,776. 
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ELQUIPMENT 


W. S. HoLeswortuH, Equipment Superintendent 


The equipment division, since the last biennial report, has been 
unusually busy due in part to the severity of the winters of 1936-1937 
and 1937-1938. Snow removal equipment worked in many instances 
on 24-hour shifts. Required repairs to the equipment thus used were 
correspondingly heavy. 

The equipment division has carried on the profitable disposal of 
obsolete equipment begun during the last biennium. As a result the 
equipment of the State Highway Department at present is composed 





The Department’s Striping Machine Puts the Safety Stripe on the Highways 
Rapidly and Economically. 


of modern and efficient maintenance units. Also, in the purchase of 
its new units the equipment division has continued the policy of pur- 
chasing the new unit in that part of the State, whenever possible, where 
the equipment is to be used. 

The ever-lenethening mileage of hard-surfaced highways in our State 
is now making obsolete the maintainers and graders of the Department, 
and when such occasion arises an effort is made to sell them to the dif- 
ferent county governments. 

The construction of plant buildings started during the last biennium 
has been completed. Completion of a wing to the machine shop, started 
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in May 1938 and completed the following month, gives the Reno plant 
modern facilities for the efficient handling of repairs and maintenance 
work. 

The striping machine which was designed and constructed at the 
Reno plant has proven a great success. Its work will continue to 
benefit the State more and more each year. Comparative costs per 
mile for striping show that with the new machine Nevada’s striping 
costs are considerably less than in other States. 

During the past fiscal year construction of three house trailers of a 
new type were made available for the use of survey parties in the field. 
These will be used as bunk houses and cookhouse. These new trailers 
were constructed to give comfort and convenience for those who occupy 
them. They are modern in every respect, sanitary, fireproof and easily 





Striping Machine Shown in Action While Painting the Safety Line. 


maneuverable. The type of trailers heretofore constructed were of 
wood, mounted on obsolete solid tired chassis. They were cumbersome 
and towable at only seven miles per hour. Actual tests have shown 
that the new type trailers can be towed safely at 40 miles per hour. 
This favorable factor affords movement from one job to another in a 
matter of hours instead of days. 

The bunkhouse trailers accommodate four men and affords the occu- 
pants some measure of the comforts of home during their stay on the 
job. Sometimes the project site is located many miles from any town. 

Two new Sno Gos were added to the four purchased during the 
previous year. These six powerful machines have proven their worth 
in helping keep the highways open during the heavy snows of the past 
two winter seasons. 
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Fire destroyed the East Ely shop on February 2, 1938, fortunately 
with no loss of life. Property damage to the shop, contents, and 
equipment was fully covered by insurance. 

The cost of the three trailer units constructed at the Reno plant dur- 
ing the past year amounted to $3,524.46. 

During the past biennium the equipment division has purchased 155 
units at a cost of $318,431.71. 
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SAFETY DIVISION 


B. C. Hartunc, Director Division of Safety 


The State of Nevada, Department of Highways, began its safety 
program in January 1936, at which time a campaign was started 
among the 600 employees of the department itself. It was believed 
an example set by such a large State group would have a beneficial 
effect on the other residents of the State. 

The State Highway Engineer sanctioned this program among the 
highway employees and also suggested rewards for those divisions or 
departments keeping themselves free of accidents over a specified 
period. 

In order to be fully versed on current safety measures, the depart- 
ment established an affiliation with the National Safety Council of 
Chicago, Illinois. That organization immediately transmitted a large 
supply of pamphlets, instructional bulletins, etc., for the guidance 
of the highway employees. The interest in what the Highway Depart- 
ment was doing in safety gradually spread to the various communities, 
and by the close of the year many inquiries were received regarding 
the possibilities of establishing local safety campaigns. As an added 
incentive to this rising community interest, the department, in coop- 
eration with the American Red Cross, set up a series of first - aid 
instruction courses at all of the larger maintenance units in the north- 
ern section of the State. This later spread into the eastern and western 
divisions, and finally into the far southern counties. Results were that 
some 200 foremen and assistants, by the close of the spring months of 
1938, had completed the prescribed course and thus prepared them- 
selves to give assistance on roadside emergencies arising in the field. 

Observing the value of safety work in schools, the department initi- 
ated a program whereby instruction, illustrated posters, and bulletins 
were directed to all districts. The chief motive in this respect was to 
impress both the students and the teachers with the importance of 
developing a “safety consciousness” on the part of the children. 
Cooperation received from these districts was more than encouraging, 
and a great deal of aid was rendered through the office of the Super- 
intendent of Public Instruction, in Carson City. 

In the spring of 1937, through the courtesy of the National Bureau 
of Surety and Casualty Underwriters, the department issued 10,000 
pamphlets entitled “Creating Safer Communities.”’ These publications 
contained the fundamental rules of safety organization work. Upon 
being sent to the various communities it was found that an even 
greater interest had been stimulated in highway safety. 

By the summer of 1937 it was discovered that the safety program 
had reached such dimensions as to require a separate division within 
the Highway Department. Bernard C. Hartung, who had been earry- 
ing on this work from the start, was placed in charge and given a small 
office personnel. Immediately following this move a more intensive 


100 REPORT OF DEPARTMENT OF HIGHWAYS 


field program was instituted, and during the fall of the year no less 
than ten State trips were made in the effort to further promote interest 
in the campaign. Visual education and instructive talks were the key- 
notes of these field trips, and no less than 15,000 persons, including 
most of the school children of the State, viewed the safety films and 
listened to the talks on this important subject. 

By this time Governor Kirman, who had been keenly interested in 
safety from the start, had set up the Governor’s Safety Committee, 
and this group cooperated with the Highway Department in develop- 
ing interest in the various towns. 

Realizing that the problem must be solved by the towns and com- 
munities themselves, the department set upon a campaign to organize 
eity and county committees. The results showed that by June 1938 





Guard Rails Afford a Safety Factor on the Fernley Overpass. 


there were some 12 active committees in Nevada. The Division of 
Safety of the Highway Department keeps in constant touch with these 
committees and encourages them to sponsor safety observance in their 
individual districts. 

A reward for the work which the State had done in the furtherance 
of highway and roadway safety was received from Washington, D. C., 
on April 12 at which time Nevada was presented with the National 
Safety Council award in the form of a bronze plaque for the furtherest 
advance in Highway Safety among the 11 western States for the year 
1937. By virtue of winning this award the State automatically was 
entitled to two graduate scholarships. One including a course in 
Traffic Engineering at Yale University, and the other a Police Train- 
ing Course at Northwestern University. 

For the first six months of 1938, and despite the record established 
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last year, Nevada was able to reduce its automobile fatalities by 17% ; 
this according to figures released by the National Safety Council. It 
is hoped that this improvement will advance even further during the 
remainder of the year and eventually to that point where the motor car 
accident problem is entirely under control. The department feels 
that the following points in its program have been largely responsible 
for the results achieved so far: 

1. The education of the motor car driver as to the dangers and 
responsibilities under his control, and the response on the part of 
residents of this State to the point where “Safety Consciousness” is a 
popular achievement. 

2. A comprehensive system of accident reporting as approved by 
the U. S. Bureau of Public Roads, and participated in by not only 
highway employees themselves, but also Chiefs of Police, Sheriffs, and 
other officials throughout the State. This item leads up to one of the 
most important features of safety advancement; that is, adequate 
enforcement, and local officials in most sections of the State have made 
it their purpose to apprehend willful traffic violators. 

3. The sympathetic support and cooperation of the Highway Depart- 
ment itself to the end that safety devices everywhere are being built 
into the roadways of Nevada. 

4. Education of the school children who, in most instances, have 
proven themselves readily responsive to the promotion and continuance 
of the safety movement. 

5). Lastly, the enlistment of the interest and support of service 
organizations, parent-teacher groups, and finally the local safety com- 
mittees themselves, in the value and importance of safety work. 

The illustrations show what has been accomplished from the engi- 
neering standpoint. Included under this item are the building of 
orade crossing separations, center striping of highways, and in every 
other manner possible making it easier and safer for the driver to 
travel over Nevada’s splendid system of roads. 
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MAINTENANCE 


RICHARD SHEEHY, Maintenance Engineer 
M. E. Norton, Accountant 


“Highway maintenance is the preserving and keeping of each type 
of roadway, roadside, structure, and facility as nearly as possible in 
its original condition as constructed or as subsequently improved, and 
the operation of highway facilities and services to provide satisfactory 
and safe highway transportation.” 

For highway administrative purposes the State of Nevada is divided 
into five divisions with a division engineer assigned to each division. 
The maintenance engineer cooperating with the division engineers are 
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Sno-Gos Are Used for Removal of Snows on Nevada’s Highways During and 
After Storm Periods. 


responsible for the proper maintenance of all roads on the maintenance 
System. 

Practically all of the improved roads on the State Highway System 
have been constructed with the help of Federal aid funds. Under the 
set-up with the United States Bureau of Public Roads the State of 
Nevada is required to maintain these roads to conform with Govern- 
ment standards. 

Revenue for highway maintenance is provided for through the State 
gasoline tax law, and nearly all gas tax receipts are absorbed annually. 
The maintenance budget for the next fiscal year is prepared in June 
of each year. 
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Funds are provided in this budget for general maintenance opera- 
tions such as routine roadway surface operations, special roadway 
surface operations, shoulders and side approaches, roadside drainage, 
traffic services, snow, ice and sand control, structures, and maintenance 
oeneral expense. No definite amounts can be set up in the budget for 
snow removal and extraordinary maintenance due to floods or cloud- 
bursts. In order to meet these contingencies an emergency reserve 
fund has been set up to take care of such work. 

As additional mileage of improved roads is added to the highway 
system, with a corresponding increase in motor traffic, the snow removal 
problem becomes more acute each year. In order that the primary 
routes, as well as the more heavily traveled secondary roads, may be 
kept clear of snow and open to travel throughout the winter season, 
extra labor, in addition to the regular maintenance crews, is required. 
It also becomes necessary to purchase additional snow fighting equip- 
ment. 

During the winter season of 1937 the Department of Highways spent 
$131,066.03 in its work of keeping the highways open to travel. 

During the past biennium the placing of U. S. and State route 
markers, mileage, and directional signs was completed. In order to 
maintain these signs it was found necessary to employ a regular sign 
erew and a sign painter. 

At the close of the fiscal year ending June 30, 1938, there were 
2,770.20 miles of highway being maintained ; while at the end of the 
previous biennium, June 30, 1938, 2,656. 68 miles were maintained. 
This shows the maintenance department had added 113.52 miles to its 
work, as noted in the following table: 

MAINTENANCE MILEAGE 


Increase or 








Types June 30, 1936 June 30, 1938 decrease 
Géement: CONCTEtG22 = oe eee 30.26 26.76 —3.50 
Asphalticy CONCE CTC. etek 25 eee ee ee BDe9 39.40 +3.61 
Plantmixed bituminous-treated surface... tack 117.59 +44.82 
Roadmixed bituminous-treated surface... a Ny OY Jest: 2,159.12 +405.74 
CE Fig tho) Mae eee Oe eae aero ard Bn RS oN Ee Se 562.89 230.42 —332.47 
Graded and unimproved ee SR Ag 2 2 rs 201.59 196.91 —4.68 
2,656.68 2,770.20 +113.52 
MAINTENANCE COSTS FROM 1918 TO 1938 

$16,596.54 $359,262.08 

= 2933 Oc21 418,065.08 

44,323.34 500,752.46 

33,601.26 301,166.64 

61,997:55 618,377.41 

110,724.87 566,845.41 

122,788.60 502,715.66 

215,168.70 617,784.47 

NAPA ieee em A ie ite Ey 306,899.52 675,726.06 

BS PAY poten meee ti SS whe aS 343,399.28 846,033.35 

756,305.26 





*Seven months’ expenditures, December 1, 1930, to June 30, 1931. Starting during the 
fiseal year 1933 and continuing through 1934, the maintenance crews worked and were paid 
for five days a week only. 


SNOW REMOVAL COSTS, 1923*-1938 


LO D.2 east hake temcy fat. oe $12,695.38 SE Be ey Se Ie Se en $4,711.45 
BIG Whe ete a Sot Pee co oe 884.53 HOS 20 ees eee oes 83,632.96 
RPG Solel re ape Pens oa eo. | 1.479.418 HU yes eee ore ee aS Sea 83,497.61 
Et Pee Ae Pee AB 1,803.43 2 Xe eae eine eer oe y t Oace 8,227.13 
A Ey (peepee. ane eet hy Rater en Med 8,228.95 19S 5 coe ace ol aces 28,573.76 
BRS bepress ani ae gy RRM 3,167.50 6 ne PR le Be SS Ne) 50,948.37 
RPE Re eke eee Se Ae 16,172.05 a eas epee eee FR ENE Le pee 131,066.03 
bE A) ares Be ee ee ee 19,466.28 pS Seana en oe arrears ON OO 59,468.88 


*Snow removal costs prior to 1923 not available. 
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MAINTENANCE REPORT FOR THE FISCAL YEAR 
JULY 1, 1936, TO JUNE 30, 1937 


During the State’s fiscal year ending June 30, 1937, the Department 
of Highways spent $846,033.35 for maintaining 2,697.82 miles of road. 
The total mileage includes improved and unimproved types of road and 
the total cost includes all direct and indirect charges to maintenance. 


MAINTENANCE MILEAGE AND EXPENDITURES BY ROAD TYPE, 
FISCAL YEAR 1937 


Type of road or construction Mileage Expenditures 

CCTM EMC ON GLE LOLS 2 ons. as eee tS Pee Na eR eee ee eee ee 25.88 $18,013.90 
ENS DN Lele eCONCLO UC. fo. 2. ena See eA ees sae ee a ee Ok 40.66 35,690.48 
iantmixeo DILUMINOUS-LTeaAted Sravel ee eee ee 89.01 43,394.64 
hong MmESCoe DILUMINOUS-LEeateds 2Ta Vv Clee ee ee 1,973.99 558,337.07 
Sea VIE Lee eee. Re ot Se Or ee A ee eR OT ee 362.68 78,013.66 
Grace and: UniM proved ss ee ee ee ee 205.60 34,299.55 
Sta Cw 1a LT LOM eT Ce 2. ee Ae cen Dee Pe ee Re ee RS Ts is ie ee eee 4,301.37 
SANCTIONS RAN GsDELECTIN CNS <a. os ota eet en eee, ee AY ey 73,982.68 
2,697.82 $846,033.35 


*Comprising the following items: 


Construction and repair maintenance stations........---......---.-.- $51,427.02 
Construction of new fence along right of way.....--....--.---..--- 3,240.29 
MFECtIONn Ol NEWuSi2nsS AndeMarkerseys] fee) ee ee 8,911.05 
INGWetl DEAD and SCalin ges] ODES. er eee te eee ee 4,835.66 
IN GWerElin DOr DLIGS CS eee < eee ates oe eee ee tee EE Oo 1,503.73 
Cooperative maintenance on Buckhorn Mine road......-.-.-.---- ote ana 
Widening shoulders Esmeralda 3—C—2....-.--.2822-- 2.22222 ----e-2s-e-- ao Oso 








MAINTENANCE COST PER MILE BY ROAD TYPE, FISCAL YEAR 1937 





Cost per 
Type of surface Mileage Cost mile 

WEIMER DE COUGT CLGieee 5 es eee ee ee a ee 25.88 $18,013.90 $696.06 
ENS Dlr oem ONCE Cte. 0.2.5.0 5n as we Se eee ea 40.66 35,690.48 SES 
Plantmixed bituminous-treated gravel.............- 89.01 43,394.64 487.53 
Roadmixed bituminous-treated gravel...........-.-. 1,973.99 558,301.07 282.85 
Gueeiiey le Sh OA Se. 5 We eee ia ai et ae ak Oe SNORE Se Tees 362.68 78,013.66 215.10 
Craiccdmanoeliniim pO Vedas =: se ate ee eee 205.60 34,299.55 166.83 
2,697.82 $767,749.30 $284.58 
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EXPENDITURES FOR VARIOUS MAINTENANCE OPERATIONS ON 
BRIDGES, FISCAL YEAR 1937 
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Operation Amount Percent 
(GI coy ob 6s Waa ico] Gl eee eee ps Oe a ee Te ees Sik oe ee iy ork A $332.66 cian 
Substructure—Generall Pepa rs ecesseeec eo open onset cee ceenee ee eee leas 1.8 
SD StU EU ee ST a a ee eet cee Beene 335.00 7.8 
Superstructure—General repairS......--.----.--------------------------- 285.09 6.6 
STW osu gen nl UMC LEU Naomi Se Lal cil dees ee ene Re So es ee 16.36 4 
Repairs tO DriGeer SUL EAC Cx ice scn eaten 2 ane een ene eee sore ino ey 
Approaches—General repairs and surfacing..-.-......-.-.----- 2,602.43 60.5 
EADDEOSR Clie s=— Grate -Wei eee eeeet eee eehie ee a eee 20.40 eo 
Supplementary maintenance, including lighting, pump- 
INS SV Stem, wOUC Ce owt eter Pee ee eae ee eco Be Bs 8 
TNS PeCtIOMRAN Cie aii TAKS Wralt 1@eeere se eee ee eee eee 523.28 eo 
$4,301.37 100.0 


TOTAL EXPENDITURES FOR MAINTENANCE AND BETTERMENT 
WORK IN EACH COUNTY, FISCAL YEAR 1937 





County Mileage Expenditures 

Churchiliie 2s. Wee ees ee eee 152.05 $30,350.42 
Clava se ee ee PALSY: 84,355.96 
DOU] aS hae eee ee oe eee eee 69.12 51,362.99 
ENG poo os 0 ee ee a ae 419.74 a he ype tT etslacts: 
FOS VC Va Gas fete ae ee eee ee 172.76 44,283.44 
BUY 6k aie oases See a Se eee ee aor eee 72.08 18,854.17 
ELUM DOLGtRe ee es ee eee USao2 27,411.41 
aan ier Pe See oe are ie a ae ee 130.77 2070 
Lil ti@Ol 11 ee aes Oe ee ee eee 198.83 59,813.69 
1 Bio) sh Set inn Ble! Danae Soren ae ts 157.68 54,926.41 
TY WW ayes grb een eee tes ae aver Pea a ae 119.36 38,363.95 
ENT Vie Re ee he ee Beare 286.94 60,243.62 
QOTIMNSD Voces esa eee ee eee 25.79 34,602.06 
PGrS HiT Ss fee eee ee ne 74.98 22,873.05 
St OME Vitecerero ee eee cee ee eres 9.15 9,859.43 
BY gee Pcl a ey cae wer tet Be AS ARE ye GA ec 146.93 92,852.64 
White ¢Pine..* =. 4 6 See ee 256.85 68,887.98 

2,697.82 $846,033.35 


MAINTENANCE REPORT FOR THE FISCAL YEAR 
JULY 1, 1937, TO JUNE 30, 1938 
During the State’s fiscal year ending June 30, 1938, the Department 
of Highways spent $756,305.26 for maintaining 2,770.20 miles of road. 
The total mileage includes improved and unimproved types of road 
and the total cost includes all direct and indirect charges to mainte- 
nance. 


MAINTENANCE MILEAGE AND EXPENDITURES BY ROAD TYPE, 
FISCAL YEAR 1938 


Type of road or construction Mileage Expenditures 
CG@MENt -GCONCT STG eee ee ee ce eee ee eg wm Be 26.76 $16,592.02 
ASD WAITIG! SCONCE Cie ee ee eee sae Soe eee a ee ee 39.40 28,364.71 
Plantmixed bituminous=treated graweli 22 sieges meee eee Ta Leis, SH eek oul 
Roadmixed bituminous-treated eravel-. 2.2 s2 cae eco ne ceecen eens 2,159.12 513,845.41 
GQVanel) 3.22 25 coher 2 er eae ie eae ee geen ee ee en alae 230.42 46,488.46 
Graded Cant sii GOV Cd a eeccastes cee oscars ete eae ean nee ene ae eer se coe 196.91 24,568.59 
Brid See Mai ntena n Cesc - ee ere eee eres, er ee ee ene i eee BE ee 9,144.54 
SA DAI tlOns -ANGY DELEON ES sere ae oe ce ee ere he, ee ee 80,090.22 © 
2,770.20 $756,305.26 
*Comprising the following items: 

Construction and repair of maintenance stations........_..._..... $29,448.32 

INfeW ‘DPIC 2 OSE Nee ote sek meee eee = ee Se ieee Lee eee ey eee eee 6,461.30 

Erection”~ Of New: Stes iG, me RIG Stee ne ee eee 2 eee ee 13,648.17 

ING Wi STO WRLC Ceo ee ie aes ak tt Se eee eee eee eee at SAIN MIE Us: 

Repairing Gamages Caused. Oy tlOOC See sete ee ee TA 233255 

TNSta Ll Ne waa RO ean Lee ee ee eee ee Se ene et ae 550.26 

INGW UPL DN a A eset ee ee a Oe ee ee ee ee ee 1,415.40 

Improving visibility junction Lake Tahoe and 

Kine sbury Gira dei gas es See ee eee 250,71 

Placing eravel INyer 4—A=2e0g Se ee en ae ete eee 1,025.00 

Cleaning ychannelaViaynardsWak 6s ere eee 1,353.88 

Ol sd st Tay Cr ae ee ee ee ee ee 1,270.56 

Construct. nNewa Llib 0 fewiel val Cl) Geis aes meme arn eee meee aaa Oe 


$80,090.22 
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MAINTENANCE COST PER MILE BY ROAD TYPE, FISCAL YEAR 1938 


Type of surface 
SCTMEN Te CONCHOLCS create Ot Rete: ee, ee ey Sage a 
NSD Ha tiGmCOn CPOE LG ioe ares eee eee ener ee 
Plantmixed bituminous-treated gravel 
Roadmixed bituminous-treated gravel..................- 
CREAVGL seen, ees dee eh Oe ET ae eS eee) ae 


2,770.20 


Mileage 





Cost 
$16,592.02 
28,364.71 
Ber svioa i bees b 
513,845.41 
46,488.46 
24,568.59 





$667,070.50 


Cost per 
mile 
$620.03 
719.92 
316.45 
237.99 
201.76 
A LETT) 


$240.80 
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HOW YOUR HIGHWAY DOLLAR WAS SPENT 
FISCAL YEAR 1937 


CONSTRUCTION 69.8 CENTS 





HOW YOUR MAINTENANCE DOLLAR WAS SPENT 


PER CENT 





ROADWAY SURFACE - ROUTINE WORK 





AY SURFACE = PERIODIC WORK 





RS AND SIDE APPROACHES 





ORAINAGE AND ROADSIDE 





TRAFFIC SERVICE 











|_ SNOW AND ICE CONTROL 





[SPECIAL ROADSIDE DEVELOPMENT 








|_BRIDGES (OVER 20° SPAN) 


| 
ISCELLANEOUS STRUCT fe 











|_ EXTRAORDINARY MAINTENANCE DUE TO Fi 














ADMINISTRATIVE, ENGINEERING, ETC. 
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HOW YOUR HIGHWAY DOLLAR WAS SPENT 
FISCAL YEAR 1938 


CONSTRUCTION 71.5 CENTS 


\_GAS TAX ADMNISTRATION & REFUNDS 1.6 CENTS 


\__ POLICE PATROL 1.1 CENTS 


eX 
\ MISCELLANEOUS 0.8 CENTS 


\\__ EQUIPMENT DIVISION 0.7 CENTS 


\ BOND REDEMPTION 0.2 CENTS 
HIGHWAYS AND PARKS MAGAZINE 0.1 CENTS 


HOW YOUR MAINTENANCE DOLLAR WAS SPENT 

















EXTRAORDINARY MAINTENANCE DUE TO FLOOD 











ADMINISTRATIVE , ENGINEERING , ETC. 
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EXPENDITURES FOR VARIOUS MAINTENANCE OPERATIONS ON 
BRIDGES, FISCAL YEAR 1938 | 


| 





Operation Amount ‘Percent 
Channel “wor kes eos 8 oo ec eee ae a ere ee ene eee $1,097.34 12.0 
Substructure—General  repairse os = ee eee 205.46 2.3 
SUDStRuUeCtu Te Gan Cin ot eae ee. eee ee tee eee Orde et eon Tiel 8 
Superstructure—General repairs......-.-.--------2¢-20-----2-e-n-----2- 826.83 9.0 
SUDECrSURU CCU Ne—— Pb air G1 Sige coe ae ee oe ee eee 208.92 2.3 
Repairstosbrideersurlace ss ee ee eee ee ee 893.74 9.8 
Approaches—General repairs and surfacing..-....-......-...- 2,588.04 28.3 
ADPLOACHES=—Galawrd rales ee ae eer ee eee ee 692.82 7.6 
Supplementary maintenance, including lighting, pump- 
INS ESV SCC Se CUC se ee ae eee ke os ok eee ee Be cetees eee som 726.34 iss 
INSPECUONF ANG saGmMIn 1S trea clones wee ee eee ee eee 1,833.14 20.0 
$9,144.54 100.0 


TOTAL EXPENDITURES FOR MAINTENANCE AND BETTERMENT 
WORK IN EACH COUNTY, FISCAL YEAR 1938 


County Mileage Expenditures 
Churchill. ee eee 154.43 $33,728.70 
(GUE Gl ee oems Eee enee nab eile Se) a A PAE (els v7 88,590.92 
DOUBLAS tats ee ek oe, ce re eee 76.66 45,248.04 
VK 0 aes ee ee ee ee eee 434.16 95,008.68 
Aismera lds, Poe ee oe eee ee 178.80 36,244.18 
URC, vie a scaaat ome es eee ee eee 72.09 26,686.44 
Hiumbold tse eee ce ee 143.14 25,166.74 
Tian er), ees ae tee et eee ee ee USHA 28,920.74 
Bib aVelath ginny atten tee oS ey Seale Tn tee pet 198.83 56,134.53 
DS YON eres Ree ee eee ree G0 41,270.23 
Minera LY <5 so eee ay tere fe 119.61 31,183.80 
SS ag ee one RAB Bey oo MG tse a es 295.47 59,983.20 
Onmis D Vatesctcek he ee 25.79 11,186.32 
Pershing Ae yee Ee ee ee 80.22 14,214.98 
LOL CY fo ee eee eee ee eee 9.12 9722615 
Washoe 2 orcs a eee eee 165.10 100,980.78 
Wihite. Pine oe eee ee ee 256.85 52,034.83 








2,770.20 $756,305.26 
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ACCOUNTING 


E. C. Pou, Auditor 


The financial tables for the biennium show a slight decrease in 
receipts and disbursements over the previous two-year period. This 
decrease was due to a smaller construction program ozcasioned by the 
reduction of Federal aid allotments. 

Accounting procedure of the Highway Department has not mate- 
rially changed during the biennium, with the exception of the payment 
of contractor’s estimates. In the department’s last biennial report it 
was stated these payments were being made from a special National 
Industrial Recovery Highway Fund Trust Account which was created 
or made possible by the United States Treasury advancing to the State, 
with the approval of the Bureau of Public Roads, the sum of $600,000. 
Payments from this fund could be made for the work on projects 
financed from Federal funds designated as National Industrial Recov- 
ery, Works Program Highway, or Works Program Grade Crossing 
Elimination. 

As all of these funds have been practically used up, and the depart- 
ment is now constructing projects with regular Federal aid allotments, 
Federal regulations will not permit the use of the trust fund for the 
payment of contractor’s estimates, therefore all payments are made 
from the State Highway Fund. 

The department has refunded to the United States Treasury $540,000 
of the advance made, and the balance of $60,000 will be refunded by 
January 1, 1939, thereby eliminating the trust account. 

At times the balance in the State Highway Fund is limited, and in 
order not to delay payment of contractor’s estimates the State Controller 
transfers a certain amount from the General Fund to the State High- 
way Fund. This transfer can be made in accordance with chapter 67 
of 1925 Statutes which gives the State Controller authority to transfer 
temporarily from the General Fund an amount not to exceed fifty per- 
eent of the total vouchers submitted to the Bureau of Public Roads 
and not paid. Statement of these vouchers is submitted to the State 
Controller each month. 

State highway bond redemption table shows a balance of $300,000 of 
bonds to be redeemed of the total issue of $1,900,000. The last $75,000 
of these bonds will be redeemed in July 1941. Principal and interest 
on State highway bonds are paid from motor vehicle license fees. 

In accordance with chapter 81 of the 1929 Statutes, the department 
has been paying from the State Highway Fund the principal and 
interest on certain county highway bonds issued in Churchill, Douglas, 
Eureka and Lyon Counties. There remains a balance of $15,000 of 
these bonds to be redeemed, all of which are in Lyon County. The 
last of the bonds will be redeemed in July 1940. 

The following financial tables give a complete record as to receipts 
and disbursements by sources: 
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1937 
SOURCE OF INCOME 
PER CENT ‘OF TOTAL 





1938 


SOURCE OF /NCOME 
PER CENT OF TOTAL 
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LEY 


STATEMENT OF RECEIPTS AND DISBURSEMENTS FOR THE PERIOD 


JULY 1, 1936, TO JUNE 30, 1938 




















Per- 
RECEIPTS 1937 1938 Total centage 
Redera Add sos ease ee ee ee ee $3,337,6438.98 $3,080,768.08 $6,418,412.06 64.80 
County construction refunds...... 21,267.10 2,366.09 23,633.19 24 
City construction refunds..........-. 35,402.63 3,097.46 38,500.09 .39 
Railroad crossing construction 

GO RUITIG Soe ee eee oe a ee ee ee ee oe 1,187.08 1,187.08 OL 
NMIscellanecous@s =>. a ee eee 18,940.71 52,926.27 71,866.98 ale 
SLALOM UORKet LE Vivier eeee 2 nc bee ee ae AS 5 9'6 Saeed Se ie 499.96 Om 
Stacepiie hn wwe DOLDUS..p0 eee wee eee 100,000.00 100,000.00 1.01 
(CAXGaUKG Se ta ee ee eee, 1,190,383.40 1,282,599.60 2,472,983.00 24.97 
Agtoe license (net) 235.2 200,887.56 158,500.25 359,387.81 a208 
Common ecarrier, license..............- 200,734.30 201,699.83 402,434.13 4.06 
CONCRAICTOES as IC@eCNS Gs ee eae UGtA5 402000) ee 16,234.23 16 

$5,021,993.87 $4,883,.144.66 $9,905,138.53 100.00 
DISBURSEMENTS 
General administration............._.. $109,803.12 $142,502.47 $252,005.59 2.49 
Maboratoryepullding ==. ss 2 EGLO ee meas oe ee ee 21,642.18 S20 
Highway bulletin and publicity-. 4,076.14 6,570.28 10,646.42 “ale 
Special highway traffic count...... Be i af es) ORM | 6,200.30 .06 
County highway bond 

TFEGEIMPLION. eo ee eee 21,902.75 BES 30,696.50 30 
Police patrolshignw ayes... 28,573.51 36,344.76 64,918.27 .64 
Public Service Commission 

CED ULES seat rs a Ps ee 11525 6-55 11,449.27 Paved US eps ye 22 
Common carrier and truck 

ITEENSEMRELING SS ee oe 13756212 790.56 14,546.68 .14 
SAS UA erel UNO Se 2k 6 ee a 81,910.33 72,208.36 154,118.69 he 
Gasmax administration=--. = 4,454.50 3,750.83 8,205.33 .08 
Maintenances 22.2. 2-262 eet as 846,033.35 756,305.26 1,602,338.61 15.83 
Surveys, plans, rights of way, 

ELC) ee oe es ee 247,986.84 207,372.40 455,359.24 4.50 
Equipment division and plants... 246,942.54 30,193.15 277,135.69 2.74 
michway, CONSLFUCLION. =. es 3,851,421.32 3,295,886.99 7,147,308.31 70.58 
ANCcounts receivable..-1. 2. SS 20,283.23 37,804.42 58,087.65 58 

$5,515,820.47 $4,610,394.81 $19,126,215.28 100.00 
Transfer to United States Treas- 
UTrerr tron cLrust. Hung ee 200,000.00 340,000.00 540,000.00 
$5,715,820.47 $4,950,394.81 $10,666,215.28 
FEDERAL AID ALLOTMENTS 
GLO Tae A TY SOT LG Veet ete ee ae ete ee cs a gee Ses Ho,02 teal 0. LS 
EDD sc A ine Bek aie ee ee oo we ak PEC 2 ira MOEN ce 1) 953,436.78 
ODS mere Stk a Reel Se ey ee Me ne ges el oa nee 635,624.52 
BO al ee ae, at Wega CONE cena, Fe ta Oh green Weak ae nee ee eke ON 826,360.27 
nS 551 PR ones Cee Read hae. 1 pila Bea eke Sa Peni os fb Eee eae ee eran 947,623.25 
BES NS eocpar a oe aN AE Seles Nae Wags UR I pk a Rm iy as ae a eb 956,576.00 
gE AY ki (eRe LP Mee PL ge SE SOND eM als See. An haart OE OS Aen eB RES sa 948,318.00 
GO ero gh tte AA Yale AA NY I DR be Sed tk ae Me Be SM SAUCE Pra aie, oe 948,510.00 
1 OOS. Nee en bea ae Mee een a ene Se iin SR 2 eee ee Pon PE Oe 957,995.00 
LOSORRGLUII AT eee eee ae ees ee Me ee eS 960,375.00 
183 ei Ued 27 bil og vowel Ee Wale sea 8 ta rent RE A Saad BNF eB ye Oe be eee ee 588,914.00 
COS LR COU Lar ta: 2 eee ee on ee ee eee A Pars. at eee tee 1,601,408.60 
19312 UntisedeportionvHawal allotment 2s... se. 4,288.00 
4 LOS TSA GC Vai Ce ee eee eee er ee ee ee ee eet 904,961.83 
DOS 7s Ree aly es ieee ee ee ee Pe Oe eet Se a ee 1,598,987.00 
LOSORPUDIICS Ta nd Seer EE ee re ena RN 440,683.00 
EOS CEOS ULL Toei ee ee ia ad ee nea ee, Lee ea 1,421,688.63 
LOS Se HIMers eh Cy; wer ee see eect teas oe eae Le eee Ete Soe tne 1 51>, 156.00 
LOS A SIN Ona | SERCCOV EL Yao et ee ee ee ee 5,675,875.00 
193 DANAtIONaA Ls RECOVEIy 2 2 oe, Pees Aes APM ST 2,844,481.00 
AOS GeeER CELL atk see te eee eae an Se Oe St oe RS eee rege ee eS oa 1,595,501.00 
LOB Ope DITCH LET CSc oe eee ee 2 ee eae eee eee eee 553,135.00 
AO SG MNVVIO FE Kise Bed TM gel Vea ee ee ea 2,243,074.00 
1936 Works Program, grade crossing elimination...._.- 887,260.00 
DO Siew ROL US Te eee ea ee gs AS 8 rE 1,593,978.00 
TOS Be ECCRALLAT caer tei eee OE LN Se Eee Seen Seamer, AS Cs 1,632,385.00 
TOS Ges CCONGAT Ye LE WEY Sox ee eee co ee ee cee ee 326.477.00 
US Sea TAGEsCTOSSIN See MTe: ELON sea eres a eee ee 250,000.00 
UO Se P17 DIECT La TiC Soeteees eee eek ee ee aa lee 8 ae re en 560,201.00 
OS RI OL Lad wees 2 eo ee ee PM a PE a ES glo, Pe ET ee 1,590,172.00 
19'S Oe SE CONG. Iv pL TN WAV Soe ee eee ae ae oe ee 318,034.00 
LOS e era Ge, CLOSSIN Seek ata ee ae) ee nt Se A Re ee 243,750.00 
i SIO ERED L1G # LA Cs eae ee ea ee a eee Perret 559,895.00 
2,99 
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STATEMENT OF COUNTY HIGHWAY BONDS 
Principal and Interest Paid from State Highway Fund as Authorized 
by 1929 Statutes. 

















Calendar 

Year Principal Interest Total 
gD Ee Oe Wee Se $17,000.00 $4,521.65 $21,521.65 
7,407.00 25,407.00 
8,356.80 33,856.80 
6,935.55 32,435.55 
5,514.30 31,014.30 
4,093.05 soo oeWD 
2,771.80 14,271.80 
2,140.55 13,640.55 
1,509.30 9,009.30 
1,077.90* 8,):11.90 
646.88 8,146.88 
215.62 (715.62 
$188,000.00 $45,190.40 $233,190.40 
Total payments to ound 20; 108 Boe ee esc cte tees $216,896.65 
*TInterest on Lyon County bonds last half 1938..-..............- As ly 5 
Interest on Lyon County bonds 1939—-1940...-...2...2.2202222.....- 862.50 
Balance of bonds to be redeemed (Lyon County )......-..--- 15,000.00 
$233,190.40 

Counties in Which Bonds Were Issued 

County Bonds issued Interest Total 
Churehillo= ae $53,000.00 $11,280.00 $64,280.00 
Douglasias sas. 32,000.00 6,241.65 38,241.65 
Turek as tree 28,000.00 3,950.00 31,950.00 
Jav0 nite Ss ee 75,000.00 Do EL oui DS ESat 
$188,000.00 $45,190.40 $233,190.40 
‘Potala bond SASS Wed ke kee cee eset see ee Bey alee eee $188,000.00 
‘Eotaltbonds «redeemed. eee eect ee Pee Ae ee 173,000.00 


Total bonds to be redeemed (Lyon County) ._...-....-.---.----- 15,000.00 


BIENNIAL REPORT 


NEVADA HIGHWAY PLANNING SURVEY 
JULY 1, 1936, TO JUNE 30, 1938 


REPORT OF DEPARTMENT OF HIGHWAYS 


py 


‘epvAIN ‘AqunNOD uUlooUT'T ‘as10s4y [VIpeyyVO UI SsUTeyUNOYL 94 jo 


ULI PIO OY} SHE sHOOY poreyzVeM oY} JO UMOIN 91} UO 





oe) 


REPORT OF DEPARTMENT OF HIGHWAYS die 


NEVADA HIGHWAY PLANNING SURVEY 
W. T. Hotcomps, Assistant Highway Engineer 


The State-wide Highway Planning Survey in Nevada was initiated 
in the latter part of 1935, but it was not until April 1936 that a uni- 
form system of securing data was finally offered by the Bureau of 
Puble Roads and field parties sent out from this office to obtain the 
desired information concerning roads, road use, and traffic. 

The planning survey in this State, similar to that in operation in 
some 45 other States, is the outgrowth of a need, which has recently 
arisen, for definite information from which to program construction 
projects and to prepare plans for future improvement, not only on the 
Federal Aid Highway System but also on the secondary road system 
which is coming to play such an important part in the expenditure of 
road funds. 

Since the Federal Aid System in any State is based upon and limited 
to a certain percentage of the entire road mileage, the determining of 
such a system is not entirely contingent upon the findings of the plan- 
ning survey, but, to a greater or less degree, self-evident from prior 
knowledge of traffic trends and road usage. The determining of a 
secondary road system, however, is not such a simple matter, and in 
order that full and proper consideration might be given all local roads 
in each county the facts gathered by the planning survey are being 
considered. 

There was so much information required, most of it necessitating 
entire State coverage, that the study was segregated into three main 
phases, they being listed as follows: (1) Inventory, (2) Traffic, (3) 
Financial. 

A State manager with the status of Assistant Highway Engineer 
was appointed in charge of the entire survey, with an assistant manager 
for each of these three phases. The work of each phase is herein out- 
lined separately, and a portion of the data gathered by the survey is 
shown. 

Numerical coding, punching, and tabulating of the recorded infor- 
mation are explained in detail in the latter part of this report. 


INVENTORY 


Early in 1936 six survey parties were formed and sent into the field 
for the purpose of logging all local roads. These six parties logged 
and inventoried a total of 23,385 miles of road, including all types. It 
was the intent of the survey to include all public roads which were in 
eeneral use and which served the communities or districts through 
which they passed. Each road covered was surveyed by compass and 
odometer, all structures were measured and their condition noted, and 
the surface type, width, and condition of the road itself recorded. All 
cultural improvements such as farms, dwellings, schools, mines, busi- 
ness establishments, public buildings, ete., were included in the inven- 
tory and the location of each with respect to the road was recorded. 
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School-bus and mail-route data were obtained and the information 
recorded when a road or section thereof was used for either of these 
services. 

Roads were classified under five general types as follows: 

Paved Roads. All types of hard-surfaced roads built under definite 
alignment and curvature and under controlled specifications. 

Gravel Roads. Those constructed under the same standards as the 
above classification but upon which pavement or hard surface had not 
yet been applied. 

Graded and Drained Roads. Those constructed of natural earth, 
aligned and graded to permit reasonably convenient use by motor 
vehicles, and drained by longitudinal and transverse drainage systems. 

Unimproved Earth Roads. Those of which the wearing surface was 
for the most part the natural ground of the region traversed, and upon 
which some public funds had been expended and some degree of main- 
tenance performed. 

Primitive Roads. Those unimproved, upon which public funds have 
not been expended but which are usable by four - wheel vehicles and 
publicly traveled by a small number. 

The following table shows the mileage of roads for each county in 
Nevada classified under various systems and by surface types: 


TABLE NO. 1 
Summary of Roads in Nevada by Counties, Systems and Types 


Graded and Unim- 
System Paved Gravel drained proved Primitive Totals 


Churchill County— 


























Hederal Aig hee re eee TL 25 Gea abe cre oe ee © ae Ore gale ee eee 12 Deo 
Prine nye tate ee PALS A a gies i hg) SLES thy ita rea lates Sr Bei yh 26.5 
secondary State*” 2... Ds Sessa qa end ae ol ED asee 2159 56.8 
County roads not on 
State SyStend 2. .nconeos 23.0 6.3 47.9 436.1 325.9 839.2 
County. totals LI7.9 6.3 47.9 468.2 347.8 1,048.1 
Clark County—- 
Meders ly Algo oe. eee ESOL? We ete eS Se ee ee, ee ee ee 140.0 
Primary State*, eee OS 4 id eerccnctiatgt eomceac tee Weed 1, ec &, Naan oe ee 98.4 
secondary jState*™ °2....2 49.8 30.2 ne a 74.9 31.8 197.8 
County roads not on : 
Stater System, 2... 2= 26.4 28.8 15.8 339.3 650.3 1,060.6 
GoOuntY Stolalsa eee 314.6 59.0 26.9 414.2 682.1 1,496.8 
Douglas County— 
MOG Oral ATG ieee ee Ue ae ae ey Me See ee MR RO ee 60.2 
Primary State ies ee DN hier eee a ek Riek ee ee See te Sa Bes a ag 9.4 
Secondary State? —...-..... ie Pe es ee Qe eee hos 
County roads not on 
SCAG as VSteree eee 27 1.2 36.0 9173 114.4 245.6 
County stotal sie 79.9 di2 39.2 100.4 114.4 oo onl 
Elko County— 
HegeralyAid ass BD ic Oi omtig eteeete ee ee ete. i bas Se) ee ee ee Se 
ET LIMAT Ys Stace tee 10.8 PA ian 2a ae ee TT SUR ec oe 107.4 
Secondary State? .......... xa | 18.0 225 OAD eee eee Bb.5 
County roads not on 
tater Systemes wees ee eee obeb i feb 1.63127 988.3 2,673.0 
County totals es eee 344.9 16.5 20.0 2,000.2 988.3 3,429.9 





*Non-Federal Aid. 
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TABLE No. 1—Continued 
Graded and Unim- 



























































System Paved Gravel drained proved Primitive Totals 
Hsmeralda County— 
Mederal Nid 2.2.25. o eee CE See ad ) Re eels See eee ang Ae OS ad 9 ee Slabs 
Primary statey. eas. RSA Reng a ae ee rae ree 5 See Serr 
DECCONGAG yar sla le tee en ee ee Bae teens 0 Gee OEE SW (ERO Unk see Bere Oe 
County roads not on 
Stacey oyMstelje-s to 2 amen ee ONG Cate eeeees 200.2 508.1 708.9 
WoUN tye totals ees eee 116.0 3.6.0 rie eee Zale 508.1 Cae 6 
Hureka County— 
MederalyAvds<:< 32. ee ecko ty Ge Mihi coe sts ee aie Ae ee BR. ae te ce 71.9 
SECONGdALys State cee ss. = een eee 28.4 LG 4a Lt ee 192.8 
County roads not on 
StTAtCE SY Stem ae er ee 4.2 3.0.5 Zon 485.8 762.2 
Countysetotalsme see TL 4,2 64.9 400.1 485.8 1,026.9 
Humboldt County— 
Mederal VAI gee. see ers oeee 1:31.) aan eS ied ame: Mee MMI BLY ASE SR ie 25 ce a oa 
SeCCONGd Arye stave te ese eee eee 104.8 26.9 89.7 7.8 229.2 
County roads not on 
Statems Vs ten pes ee-t se ee 55.6 yok 544.0 990.7 1,642.4 
(COUT get O call geese eres TOonU 160.4 79.0 633.7 998.5 2,004.6 
Lander County— 
IMede ral AIG see. soe Re Ah a as a ed eR A Oe Pe erie ay Sosa ee 108.1 
ESEUIM eVrsCal Ce tapes eens ere sake ees Pa hs Wes ae SOc meee eee 108.7 
Secondaryestate® ee. 4. es cer 5 a Ee SNe aeons 86.7 
County roads not on 
StatewSystem 222.0229, | 22325 31.0 TouD 336.7 485.0 928.2 
County totals ss. 108.1 61.4 {( Hae 501.7 485.0 Aa hl 
Lincoln County— 
MederalmeA TG: eee ee 54.1 2 Sick See se key eee ees ee 79.2 
LEAD OES ONS pon ee onus eee 97.1 0.0 PAU” er ene Seine Wen aaeT at 119.4 
PE CONG Ayers CALE S aeece Ree, eta eee eee ees 320 87.5 14.8 105.8 
County roads not on 
Staliteaws is tele eee 5.0 12 32.4 Doan G1927 Isa Al 
WOUntVaEeOlAIS Wes. eee 156.2 26.3 58.2 666.2 934.5 1,841.4 
Lyon County— 
MEd eralaAdd. cxcoe a ees LUT he es me PAE ES ated At deen Aha, Me Luh tort ne 108.1 
Trae ew LCC eee ee 22.9 26a OO Pee eee, tersss ee ee 49.6 
SECONGAL VE OLA TCh. eee eases OZ 5.8 Si A 9.5 67.0 
County roads not on 
Sta rem oie l Clie tes eee ee seek gt eee ne 79.8 191.5 Boo 605.2 
COUN van cO LA LSe eee es 128.7 26.9 87.9 243.0 343.4 829.9 
Mineral County— 
Heder ale ATC hi eee (9. hee hy Fe ee a 216 Spee ae S50 
FEMME: ota tetas. eee LOSS age SR er Nel oT et ie ea ye. dg ae 10.3 
Seconcdar ves tacat se eee O38: ete tS fal 69.6 76.9 
County roads not on 
States Sy Stemi. ee, 6.8 4.1 50.8 189.8 507.5 tog.0 
County POCA S ese eee T2602 4,4 50.8 Pape STA 981.8 
Nye County— 
MederaleAiGe eens ee se 20.1 tL is Be eee a OLS ain. BE marek FR aoe 32.9 
Rintat ya State. sees ens Poot ASO Stee eee: oF A ita een ee 286.8 
Secon@arye otatetyie. a eeeseee WO Phe T 193.7 48.2 24.3 
County roads not on 
Sta tem S MSCeli nese. on eee eee 3.0 27.4 905.6 1,498.4 2,434.4 
Countya. totals ae 209.8 75.4 49.1 1,147.5 1,546.6 3,028.4 
Ormsby County— 
COLE eet eee less eens eee eeees et, nes eer WR gern ee DN ke Stee So nyt en ts 20.7 
PIE Vea L eee see ee stl ee ean en a Md nse an GP rene Seca are Seed ont 
Secondary State® =... 0 Eg Wii eee Ae ia ig Societe 1B an ae a ieee, eee 1.0 
County roads not on 
Stateu sy stende cess iG 0.4 aaa Sle 22.0 58.2 
(CLOUGH ENS “HO EUIE) see ee. 27.0 0.4 3.1 31.1 22.0 83.6 





*Non-Federal Aid. 
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TABLE No. 1—Oontinued 
Graded and Unim- 









































System Paved Gravel drained proved Primitive Totals 
Pershing County— 
Mederal PN id eens eee DSO. yt Et Al GR ae TN ee Su ee eee ee (Sal 
Secondary State* .__....... 5.6 13.0 (el Dome ee At) 
County roads not on 
SCALES Vis U elise eee eee a 56.4 37.0 509.2 958.2 1,560.8 
COUMPye: COCA Se eee 80.6 69.4 44,1 563.1 1,056.1 Sioa 
Storey County— 
PederaleAidg---... == 4.4 EON aie okt ates OR gee $a a eee nee 9.4 
SECOnda ry Sta terry ey te eee ee ere er ee 14.0 14.0 
County roads not on 
State: Systenn we 0.3 Zell 0.1 Soul Doo) (US 
SOU MU Ye CO CAs meeeste nee ae 4.7 (et 0.1 Bye fh 47.5 Seis 
Washoe County— 
ieci ema eA TCie- cee recee a tee OO Ne ee Cee ed eee ee ee ee 96.7 
PGMs Eyer ace ec LOA pe Pet be Wy oeeicces Os eta ee ee 10.4 
Secondatyanseaten. se jd, IL 90.8 32.0 124.0 22 284.1 
County roads not on 
SLA ea VST ON me cee aeeeeee 132 6.8 96.8 381.6 427.0 925.4 
Count yuelO Gal Saar eee 155.4 97.6 128.8 505.6 429.2 1,316.6 
White Pine County— 
mecietalweAt Cite. escesee scenes 164.3 DiGSO! "Sen ne ee ee eee WOT 
PRIMARY IStecer gees 37.6 UR pee we ree irre at 8 eae 37.6 
Secondary State*® 22. 18.7 Ad eee TOS Oily ees 5S 0 
County roads not on 
DB taten ovis Cen ie cnet 6.4 ay, 92.9 TOI 680.3 1,524.5 
Coumtys total se eee 227.0 67.3 92.9 838.8 680.3 1,906.3 
Grand total -..-----o-ce-se---- 2,461.9 780.4 868.4 9,028.3 10,246.7 23,385.7 


As the mapping and tabulating work progressed, it was found neces- 
sary at times to send a special party into the field to check subsequent 
information obtained from other sources such as the planning surveys 
of adjoining States, and to reconcile apparent discrepancies in the loca- 
tion of interstate roads and boundaries. 

Subsequent to the general road inventory, special studies were under- 
taken on the improved highway system to obtain data such as “Sight 
Distance,” “Curvature,” and “Super-Hlevation.”’ A specially equipped 
and schooled party was engaged in the above-mentioned studies. The 
various features were measured and recorded under actual driving con- 
ditions with a view to determining existing hazards and making possi- 
ble a comprehensive study of needed improvements or changes in future 
design and location. 

Also a detailed study and inventory of railroad grade crossings in 
urban areas were undertaken by a special field party. The several 
railroad systems in the State have furnished the highway planning 
survey with maps of their rights of way, lists of all publie crossings on 
their respective systems, and reports, covering a period of five years, 
of all accidents occurring at grade crossings. This information has 
been coded and tabulated and will be used in a future study of a grade 
crossing elimination or hazard reduction program. 


MAPPING 


Mapping of the State by counties was begun on May 4, 1936. Because 
of the large areas of unsettled lands in Nevada, and considerable dis- 
tances between populated districts, approval was given for maps to 
: *Non-Federal Aid. an o 
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be drawn on the scale of one-half inch to a mile, the more densely 
populated areas to be enlarged to suitable scales for the purpose of 
showing the required cultural symbols. Most of the other States 
engaged in planning survey work are making maps on the scale of one 
inch to a mile. 

Realizing at the outset that many of the then existing maps of identi- 
cal or overlapping areas, produced by various mapping agencies, were 
at variance with each other, it was determined to construct base maps 
from information obtained from primary sources. The United States 
Coast and Geodetic Survey and the United States Geological Survey 
having extended the triangulation net to numerous parts of the State, 
a most valuable means of coordinating the land surveys was thereby 
established. Due consideration was given to the different map pro- 
jections in general extensive use, and the final decision was in favor 
of the Lambert Conformal Conie Projection. By using this system 
all contiguous parts of the entire group of maps may be successively 
joined together into a complete whole, directional lines may be accu- 
rately determined directly from the maps, and the scale differences 
usually present in different portions of a map of such a large area are 
reduced to a neghgible quantity. It was found by comparatively 
simple computations that a modification of the Lambert projection 
could be used with highly satisfactory results without the necessity of 
compiling the more complicated system of Lambert coordinates of all 
points for which the latitude and longitude had been determined by 
triangulation. This modification has been published in mimeographed 
and blue print form and is available to any of the mapping agencies 
which may desire a copy. 

The northern boundary of Nevada is legally fixed as being on the 
forty-second parallel of north latitude adjoining Oregon and Idaho. 
The eastern boundary adjoins Utah and Arizona south to an intersec- 
tion with the Colorado River in the approximate longitude of 114° 03’ 
west from Greenwich, thence following down the Colorado to its inter- 
section with the thirty-fifth parallel of north latitude. The southern 
boundary is an oblique geodetic line between Nevada and California, 
extending from the Colorado River at the thirty-fifth parallel of 
latitude to the intersection of the thirty-ninth parallel and the one hun- 
dred twentieth meridian, the latter point being in Lake Tahoe about 
three and one-half miles from the southeast shore. The western bound- 
ary adjoins California along the one hundred twentieth meridian 
between the thirty-ninth and forty-second parallels. 

The Nevada maps have been constructed by using one degree quad- 
rangles of latitude and longitude, there being required thirty-five such 
sheets to cover the State. By means of land ties to triangulation 
stations the plotting of General Land Office surveys has been kept 
under adequate control wherever such surveys are reliable. Owing to 
the fact that much of the surveyed lands of the State were surveyed 
between the years 1860 and 1910, when the contract system of public 
land surveys was the rule, numerous fraudulent or erroneous surveys 
were the result, which has caused an almost endless amount of diffi- 
culty in the mapping program. Not until new surveys and retrace- 
ments of old surveys have been made will it be possible to eliminate 
these difficulties. However, the work of the mapping division has 
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brought to light many of the apparent errors in surveys executed in 
the early days, and has corrected to a considerable degree the errors 
found in other existent maps. These findings undoubtedly will prove 
of great value to the General Land Office, the United States Coast and 
Geodetic Survey, and the United States Geological Survey in deter- 
mining field survey procedure in the future in the areas affected. 

When the land net and, other features of the maps are completed, 
county lines are delineated upon the quadrangle sheets, and as the 
quadrangle sheets fit up accurately the county map sheet tracings are 
made with little or no matching difficulty. This method has materially 
improved the attained results and has also reduced the drafting time 
and cost when compared with attempting to draft the individual 
counties. 

The base series of county maps comprises a total of forty-eight 
Sheets of uniform size, 36 by 38 inches. Ormsby and Storey Counties, . 
because of their small size, are to be drawn on the seale of one inch to 
a mile. This series will show all of the roads logged by the inventory 
parties of the planning survey, classified by symbols as primitive or 
other roads. Other features of topography are shown by appropriate 
cultural symbols in accordance with an approved uniform legend. 
Upon completion of the base tracings, two sets of duplicate tracings 
will be made, one of which will be used to make a general highway 
and transportation series, the other to make a school-bus and postal- 
route series. Finally, using the county maps as a basis, a new base 
map of the State as a whole will be drawn and duplicate tracings made 
for producing the corresponding series of State maps. 

The Nevada highway planning survey has sought and obtained much 
valuable material from numerous sources, and gratitude is hereby 
expressed to those agencies and individuals which have furnished such 
assistance. 

Geographic positions of all triangulation stations established in 
Nevada and in neighboring States in the vicinity of its boundaries were 
obtained from the United States Coast and Geodetie Survey, the United 
States Geological Survey cooperating. 

Maps which have been used either as guides or checks to the mapping 
work in hand are: 

United States Geological Survey quadrangle maps. 

United States Geological Survey maps of Nevada river surveys. 

United States General Land Office plats, use of which has been 
generously granted by the office of the Surveyor General of Nevada. 

The Reno Public Survey Office. 

United States Land Office at Carson City. 

United States Bureau of Reclamation maps. 

Soil Conservation Service maps. 

United States Forest Service maps. 

United States Indian Service maps. 

Department of Commerce aeronautical charts. 

State Engineers’ maps and files. 

Various city and county maps. 

Strip maps of State boundaries furnished by the planning surveys 
of adjacent States. 

Various maps of private surveys loaned or given by individuals. 
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General Highway Department maps and plans. 
Railroad valuation maps. 
TRAFFIC 


It has been the duty of the traffic division of the State Planning 
Survey to study the many phases of traffic conditions and movements 
throughout the entire State. In order to secure the factual data for 
this study, it was necessary to go into the field and conduct surveys. 
These were carried on for a period of one year, this length of time 
being required in order to observe traffic movement during the seasonal 
fluctuations and under varying road and occupational conditions. 

In order to secure the desired information the traffic survey was 
divided into five divisions, namely: (1) Key counts, (2) blanket counts, 
(3) loadometer stations, (4) pit scale stations, and (5) automatic 


recorders. 
KEY STATIONS 


Key stations were placed at seventy-two selected locations on the 
principal highways of the State. These locations were so selected as to 
cover the main intersections on the highway system. Either seventeen 
or eighteen counts were taken at each of the 72 locations. The schedule 
was so arranged as to permit seven counts at each station from 6 a. m. 
to 2 p. m., seven counts from 2 p. m. to 10 p. m., and either three or 
four from 10 p. m. to 6 a.m. Counts were taken during each month 
of the year with one 6 a. m. to 2 p. m. and one 2 p. m. to 10 p. m. 
recording for each day of the week. This arrangement was necessary 
to show hourly, day of week, and monthly peaks and fluctuation. A 
total of 1,260 eight-hour counts was made at the 72 key stations dur- 
ing the year. 

Data obtained in these counts included hourly density of bicycles, 
pedestrians, horse-drawn vehicles, local passenger cars, local commer- 
cial vehicles, foreign passenger cars, foreign commercial vehicles, and 
the origin and destination of a representative sample of all passenger 
vehicles. The commercial vehicles were classified as light, medium, 
and heavy trucks, tractors, trucks and semitrailers, trucks with trailers, 
and school and other type busses. 

During the year a total of 286,216 vehicles were observed at key 
stations, classified as follows: 


148,746, or 51.97% local passenger. 
41,978, or 14.67% local commercial. 
92,112, or 32.18% foreign passenger. 

3,980, or 1.18% foreign commercial. 


By determining the origin and destination of vehicles, it was possi- 
ble to estimate the number which would use short cuts or proposed 
routes if constructed. In order that this information would be avail- 
able, on certain specified days all passenger cars were stopped and the 
origin, destination, and place of ownership of the vehicle determined 
and recorded. This information was secured on 10,553 passenger 
vehicles at key stations during the survey. 

After the collection in the field of the foregoing data, summary 
sheets were compiled which showed vehicles observed on each inter- 
secting road at each of the 72 stations, the average annual 24-hour 
traffic, both as to total volume and vehicle class, and average Saturday, 
Sunday, and weekday traffic. The average number of intersecting 
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roads at key stations being 3.26, the foregoing information is readily 
available on 235 sections of highway in the State. 

The information on traffic volume was also used to obtain factors 
to expand a sample eight-hour count taken any day of the week and 
any month of the year to an average annual 24-hour volume. By the 
use of these factors it will be possible in the future to take short counts 
and thereby determine the,percentage increase or decrease in annual 
traffic flow as well as predict future traffic volumes. 


BLANKET STATIONS 


Blanket count stations were placed at intersections of primary roads 
with primary roads, secondary with primary, main secondary with 
main secondary, and at strategie points on local roads. An effort was 
made to place the blanket stations in such a manner that a traffic sample 
could be taken on every road inventoried by the inventory division. 
This was necessary, inasmuch as traffic was to be determined for each 
mile of road in the State. 

Blanket counts were divided into two main divisions—primary and 
local. The primary stations were those placed at a Junction of primary 
roads or a primary and a local road. The local stations were placed 
on the local roads, at varying distances from the primary system to 
trace the traffic flow into the outlying districts. These two types of 
blanket stations were in turn divided into single-count stations, where 
only one eight-hour count was taken, and control stations where two 
or more eight, sixteen, or twenty-four hour checks were made. These 
counts were conducted simultaneously with the key stations in order 
that the relationship of the two types of traffic might be determined 
and analyzed. 

151,338 vehicles were observed during 1,780 eight-hour blanket 
counts located at 1,179 points throughout the State. Table No. 2 shows 
the distribution by counties of these stations together with total traffic 
per county and average traffic per station in the respective county. 


TABLE NO. 2 
Distribution by Counties of Blanket Stations, Total Traffic, and 
Average Per Count 


Number Number Total Average 
County of stations of counts traffic per count 
Gletrby clit tl Roeecereree kee ee 90 121 10,666 88 
la rik in 25 kee as eee 98 174 19,768 114 
Douglas 222). 2 ek eae 36 56 4,571 82 
WK Goo Ne ae ae ee 129 192 8,326 43 
Esmee ldtics. seeks con 55 96 1,835 19 
Hureki Foe 2a eee heed 42 59 1,191 20 
Humboldt. Ge 83 122 5,641 46 
Lander pho. ite eet ee 46 res) 1,540 ah 
Lincoln et ee oc eee ee 65 118 3,462 29 
Livy OD 4 tek ok ees el 98 140 8,402 60 
NMin@ta lsat 6 eee 57 8S 2,396 aN. 
IN a oe ee eee oe 64 95 Zee) pet 
OPTISU ct ne Sane ee eee ee 31 39 4,303 110 
PBT SITIO cs. cokes ten ee ee 69 108 7,410 69 
DLOPEU.. cet! Sigh Sek eae ed 13 16 973 61 
Washoewe= 2 tat ere Lit 155 55,834 360 
Whiter Pines Pea se 92 126 12,500 99 








TPO UHI Go aia chess: acces 1,179 1,780 151,338 85 
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Information obtained at blanket stations was practically the same 
as that at key stations except that trucks were divided into six weight 
classifications instead of three and notation was made of all commercial 
vehicles proceeding to or from a railroad station, wharf, or boat. 


ORIGIN AND DESTINATION STUDIES 

During the count 14,481 vehicles were stopped and the origin, desti- 
nation, and place of ownership determined at blanket stations, while 
the same information was secured on 10,553 vehicles at key stations. 

Special origin and destination studies were conducted on one or two 
routes in the State. 

Data collected in these latter studies included hour of travel, type 
of vehicle, seating capacity, number of passengers, truck classification, 
capacity, and tire sizes, commodity carried by trucks, State of registra- 
tion, trip origin, trip destination, direction of travel, routes followed, 
where stops were made, purpose of stops, purpose of trip, and length 
of stay in Nevada. 

These studies were made to provide a basis for estimates of the 
probable number of users of the particular routes under consideration. 
The route traveled may indicate the choice of the traveler only to the 
extent of other possible routes available. If the stops indicated were 
operation stops only, that is, to purchase gas, oil, food, lodging, ete., a 
shorter, more scenic or better improved route might have been selected. 
However, if the stops indicated that the choice of route was made in 
order to transact business, visit friends or relatives, or see some scenic 
attraction, it is fairly conclusive that no other route would have been 
traveled, regardless of distance, improvement, or other attractive fea- 
tures. Thus by careful analysis of the data obtained, the feasibility of 
construction on a basis of travel return and diversion from other routes 
could be estimated with reasonable accuracy. 

As the need arises, other special origin and destination studies will 
be made for the routes under consideration. 

These origin and destination studies, combined with those at key, 
special origin and destination, and loadometer stations provided infor- 
mation on 45,583 vehicles in the State. After being coded, the origin- 
destination information was then punched on ecards, which were run 
through the tabulating machine. The analysis of this study was made 
on the basis of eight tables showing number and percentage of observed 
vehicles by type, and estimated vehicle miles on major classes of roads 
by (1) urban and rural ownership, (2) ownership and trip classifica- 
tion, (3) ownership and trip extent, (4) ownership and type of origin 
and destination, (5) county origin and destination, and (6) State 
origin and destination. Tables 5 and 6 were analyzed separately for 
passenger cars, trucks and busses, and also for primary and secondary 
roads. 

From the blanket counts expansion factors were obtained for appli- 
cation on similar types of roads. These factors, like those at key 
stations, are used to expand eight-hour counts to annual 24-hour 
averages. 

To secure expansion factors it was necessary to divide the State into 
zones or sections so that, as nearly as possible, similar occupational, 
climatic, and travel characteristics prevailed at the stations within that 
zone. Consideration was given to traffie volume and weighting was 
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found to be necessary in order to bring lght and heavy stations to 
average levels for purposes of comparison. Factor curves were drawn 
and smoothed when abnormal conditions were obvious. These factors 
were checked numerous times during the various steps and after com- 
pletion. They were not used until, after comparison with other types 
of counts and various tests, they proved to be acceptable. 

From the traffic data secured at blanket and key stations, flow and 
density maps will be made and vehicle miles will be estimated. 

Table No. 8 showing number of vehicles and tourists entering 
Nevada, and No. 4, annual expenditures of tourists in Nevada are sub- 


mitted herewith. 
TABLE NO. 3 


Estimated Number of Foreign Vehicles and Tourists Entering Nevada During 
Fiscal Year 1937 Based on Key Traffic Counts at or Near State Lines 


Number Number Number Number 
foreign cars foreign cars tourists tourists 
Route No. per 24 hrs. per year per 24 hrs. per year 
tT he | Ue arte hd Crain oP moto, 4. ire RAPD 443 161,695 1,218 444,661 
WoaS O00 tes oa ee ee 187 68,255 514 187,701 
DP SG ted ee ee ee ee 15 5,475 41 15,056 
| Wit fue eee ea MELE toga wet Ply See YS 481 175,565 1,323 482 S04 
RAS S03 ite ke ee a ee eee os eee 131 47,815 360 181,491 
DiS *e0o eee Ss Oa eee 222 81,0380 610 222,833 
S R 8, MeDermitt-Winnemuccea.... 9 3,280 25 9,034 
S R38 and 5, Topaz Junction 
Loseearehieht. ane ee 30 10,950 82 S0,113 
S By 2 eel te ROS6 2 aes 12 4,380 33 12,045 
S R 28, Spooners-Cal-Neva............ ‘te. 25,915 195 71.266 
SR 2b, PAN aCa eaele. ee see 8 2,920 22 8,030 
S R 53, Jean-Goodsprings................ 6 2,190 16 6,023 
S R 29, Death Valley Junction...... 15 5,475 41 15,056 
S R 387, Minden-Woodfords............ eo 8,395 63 23,086 
S R 22, Wellington-Bridgeport...... 9 3,285 25 9,034 
S.R 19, Kingsbury Grade.2....2...: A. 4,015 30 11,041 
S R 11 and 438, Elko-Owyhee........ 2 730 6 2,008 





dW 1 ton eee een ee Oe ian oer Ma Le Lolo? es GLE 4,604 1,681,282 
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After July 1, 1936, all counting and field work, with the exception 
of supervision, was done by WPA labor. These men were secured 
through the local reemployment offices and their field of employment 
confined, as nearly as possible, to their home area, thereby lmiting 
travel expense to a minimum and their field of operations to familar 
territory. 

The field recorders traveled 57,767 miles at a cost of $2,310.68 to 
the WPA. 

The wage cost to the WPA for the year of operation was $8,611.88, 
expended in the manner prescribed by their rules and regulations. 
The Works Progress Administration, therefore, contributed a total of 
$10,922.56 toward the cost of the blanket survey. 


LOADOMETER STATIONS 


At 36 selected places on the primary highway system, loadometer 
weighing stations were operated. 

Loadometer crews worked on the same schedules as key station 
recorders in order to get similar samples of all types and kinds of 
traffic. Commercial vehicles were stopped and weighed. Additional 
information taken at the same time included State of registration, reg- 
istration class, license number, type of vehicle, type of body, rated 
capacity or seating capacity, city, county, and State of origin and 
destination, trip mileage, type of origin and destination, commodities 
earried or number of passengers, operating classification, wheel loads, 
loaded weights, empty weights, carried load, maximum axle, and num- 
ber of axles. 

During the count 20,549 trucks and busses were weighed in 648 
eight-hour periods during the year of operation. This permitted the 
department to estimate the tonnage moving over the highway system 
as well as to determine the amount and percentage of vehicles which 
were carrying an overload. A set of one hundred tables have been 
completed which analyze the results of the weight survey from the 
standpoint of the 19 items in the loadometer field report form. The 
complete and extensive analysis was made possible by using machine 
tabulation. The information on the field reports was coded and a ecard 
showing the detailed information was punched for each vehicle. With 
the controls of the tabulating machine at the proper setting the desired 
information may be tabulated by running the cards through the tabu- 
lator. 

PIT SCALE STATIONS 

In addition to the 36 loadometer stations operated threughout the 
State, three locations were selected for the installation of platform - 
scales. These scales were placed (1) on U S 40 near the west city 
limits of Reno;(2) at the intersection of U 8 40 and U 8 93 approxi- 
mately one-half mile east of Wells; and (8) on U S 91 near the south 
city limits of Las Vegas. These locations were selected in order to 
intercept a fair sample of interstate and transstate vehicles as well as 
the intrastate trucks and busses. 

Data obtained were somewhat different from those secured at load- 
ometer stations and included State of registration, registration class, 
license number, make and year, type of vehicle, type of body, manu- 
facturer’s rated capacity or seating capacity, commodities carried or 
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number of passengers, tire equipment, tire sizes, overall width, overall 
length, wheel base, maximum height, rear axle weight, loaded weight, 
empty weight, carried load, total weight of combination, and direction 
of travel. 

Trucks and busses totalling 5,970 were weighed during the 270 eight- 
hour operations. The schedules were so arranged as to permit the crew 
to operate continuously at one station for six weeks. Weighing of 
vehicles from one direction occupied a period of three weeks, operating 
one week from 6 a. m. to 2 p. m., one week from 2 p. m. to 10 p. m., 
and one from 10 p. m. to 6 a. m. The procedure was then repeated, 
weighing vehicles from the opposite direction. This method was fol- 
lowed to allow the minimum delay and congestion for truck and bus 
operations. 

A code of uniform limits of weights and measurements of trucks and 
busses has been recommended by the American Association of State 
Highway Officials, American Association of Motor Vehicle Adminis- 
trators, The American Automobile Association, American R. R. Asso- 
ciation, Automobile Manufacturing Association, and others for State- 
wide adoption. 

These restrictions are as follows: 


Maximum width, 96 inches. 

Maximum height, 12 feet, 6 inches. 

Maximum length, single vehicle 35 feet; tractor-trueck and semi- 
trailer 35 feet; trailer combination 45 feet. 

Wheel loads, when equipped with high pressure pneumatic, solid 
rubber, or cushion tires, 8,000 pounds; when equipped with low pres- 
sure pneumatic tires, 9,000 pounds. 

Axle loads, when equipped with high pressure pneumatic, solid rub- 
ber, or cushion tires, 16,000 pounds; when equipped with low pressure 
pneumatic tires, 18,000 pounds. 


At the convention of the Western Association of State Highway 
Officials in Reno, August 10 to 12, 1938, a resolution was passed adopt- 
ing the following uniform limits of weights and measurements: 


“1. Width. No vehicle shall exceed a total outside width, including 
any load thereon, of 8 feet, except vehicles now in operation which, by 
reason of the substitution of pneumatic tires for other types of tires, 
exceed the above limit, provided further, that in no ease shall such 
width exceed 102 inches, and that after January 1, 1945, no equipment 
exceeding 8 feet in width shall be operated. 

2. Height. No vehicle unladen or with load shall exceed a height 
of 12 feet, 6 inches, except that the public body having jurisdiction 
may, at its discretion, reduce this height to heights consistent with the 
condition of individual sections of highway. 

3. Length. (a) No vehicle shall exceed a length of 35 feet extreme 
overall dimension, inclusive of front and rear bumpers. 

(b) Combinations of vehicles shall consist of not more than two 
units, and, when so combined, shall not exceed a total length of 60 
feet, except that the public body having jurisdiction may, at its discre- 
tion, reduce this length to lengths consistent with the condition of 
individual sections of highway. 

(c) For occasional movements of materials or objects of dimensions 
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which exceed the limits herein provided, a special permit shall be 
required. 

4. Speed. (a) Minimum speed. No motor vehicle shall be unneces- 
sarily driven at such a slow speed as to impede or block the normal 
and reasonable movement of traffic, except when reduced speed is 
necessary for safe operation or when a vehicle or a combination of 
vehicles is necessarily, or in compliance with law, proceeding at 
reduced speed. 

(b) Maximum speed. No truck shall be operated at a speed greater 
than 45 miles per hour. 

(c) Vehicles equipped with solid rubber or cushion tires shall be 
operated at a speed not in excess of 10 miles per hour. 

5. Axle Load. (a) The wheels of all vehicles, including trailers, 
except those operated at 10 miles per hour or less, shall be equipped 
with pneumatie tires. 

(b) No wheel equipped with pneumatic tires shall carry a load in 
excess of 9,000 pounds, nor shall the total load carried by any axle 
havine wheels equipped with pneumatic tires exceed 18,000 pounds. 

No wheel equipped with sold rubber or cushion tires shall carry a 
load in exeess of 8,000 pounds, nor shall the total load carried by an 
axle having wheels equipped with such tires exceed 16,000 pounds. 

An axle load shall be defined as the total load on all wheels whose 
centers may be included between two parallel transverse planes 40 
inches apart. 

(c) These limitations are recommended for all main rural and inter- 
city roads, but should not be construed as inhibiting heavier axle loads 
in metropolitan areas if any State desires. 

(d) These weight specifications for wheel and axle loads may be 
restricted by the State Highway Department for a reasonable period 
where road conditions justify this action. 

6. Gross Weights. (a) Subject to the limitation imposed by the 
recommended axle loads, no vehicle or combination of vehicles shall be 
operated whose gross weight, with load, exceeds that given by the 
formula 

W= 750 (L + 40) where 

W= total gross weight, with load, in pounds; 

L= the distance between the first and last axles of a vehicle or com- 

bination of vehicles in feet. 

The same limitations shall be appled to any group of axles within 
the vehicle or combination of vehicles. 

(b) Provided further that the total weight, with load, on any group 
of axles of a vehicle or combination of vehicles where the distance 
between the first and last axles of the group is 18 feet or less, shall not 
exceed that given by the formula 

W= 650 (L + 40) where 

W= total gross weight, with load, in pounds on the group of axles 

under consideration ; 

L= the distance between the first and last axles of the group under 

consideration 

7. Load Per Inch of Tire Width. No wheel equipped with pneu- 
matic, solid rubber, or cushion tires shall carry a load in exeess of 600 
pounds for each ineh of tire width. 
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The width of pneumatic tires shall be taken as the manufacturer’s 
rating. The width of solid rubber and cushion tires shall be measured 
at the flange of the rim.” 


There were compiled 109 tables which analyze the pit-scale data on 
the basis of the various items of information obtained. 

Table No. 5 shows the number and percentage of violations of weight 
and dimension restrictions of this State as shown by the pit-scale opera- 
tions. 
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Table No. 6 shows number and percentage of violations that would 
occur under present operating conditions if the code of uniform truck 
and bus regulations were adopted. 


TABLE NO. 6 
Number and Percent of Various Type Vehicles Exceeding the Proposed Uniform 
Limitations, Recorded at Three Pit Scale Stations in the State of Nevada, 
in a Survey Conducted from April 6, 1936, to April 6, 1937. 




















SIZE RESTRICTIONS Gross WEIGHT 
Length! 
over 35 
feet for 
single 
units and Over Over 
Height over 45 16,000 18,000 
over feet for pounds pounds 
Width twelve trucks per axle per axle 
over and one- with for high for low 
ninety-six half trail- pressure pressure 
Type of vehicle —inches— —feet— —ers — — tires — — tires — 
No. Pet. No. Pet. No. Pet. No. Pet. No. Pet. 
Single unit trucks...... 95 64222 9° 0.39 eels 12m tO 2 a 2.44 
Tractor trucks and 
Semi tranklersio: ee (Ky alta ieuo.0t Zoo LOso 244. 40 12.86 
NGA NETS teats we eee ee 51 16.89 tl De Se 249 82.50 0 0.00 1 FORA. 
IB USS CS iaee cree ie 30 4.44 0 0.00 0 0.00 0 0.00 24 4.09 
AN Gie eee pict = ee eee ee 2A6 =6208 22 0.60 Hiro 4. meal: Ae SEAS 


1Tractor trucks and semitrailers considered single unit. 


Of the commercial vehicles weighed at the pit scale stations 20 percent of the 
truck and trailer combinations, and 23 percent of tractor-truck and semitrailers 
were found to be in excess of the maximum allowable gross weight using the 
formula 750 (l.+ 40). 


Due to the small number of commercial vehicles falling within the 18 foot 
group no attempt is being made at this time to determine the percentage of vio- 
lations based on the 650 (L.+ 40) formula. 


AUTOMATIC RECORDERS 


The State has purchased and placed in operation eleven automatic 
traffic recorders of the electric eye type and one road strip type. 

These recorders are located as follows: 

(1) No. 101, on U 8 40 between Sparks and Vista. 

(2) No. 106, on S R 59 near the south eity limits of Lovelock. 

(3) No. 107, on US 40 immediately east of east city limits of Elko. 

(4) No. 103, on S R 46 approximately one-half mile south of south 
city limits of Elko. 

(5) No. 105, on U § 50 near east city limits of Fallon. 

(6) No. 108, on U S 93 one-half mile north of MeGill. 

(7) No. 109, on U S 93 one-half mile south of limits of East Ely. 

(8) No. 111, on US 6, one mile east of east limits of Tonopah. 

(9) No. 112, on S R 8 one-half mile west of west Limits of Tonopah. 

(10) No. 102, on U S 91 at southwest city limits of Las Vegas. 

(11) No. 110, on US 93 and 466 approximately one mile southeast of 
Las Vegas city limits. 

(12) No. 118, on U 8 91 approximately one and one-half miles north- 
east of limits of North Las Vegas. 

Recorder No. 101, east of Sparks, was installed on October 27, 1936, 
and has been in continuous use since, with the exception of operation 
failures. The other recorders have been placed in operation subsequent 
to that time, but all, with the exception of No. 113, northeast of Las 
Vegas, have been installed for more than a year’s time. 

Actuated by the breaking of a beam of light thrown across the road, 
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these recorders show the day, hour, and hourly total of passing vehicles 
by stamping the information on paper tape. The tapes are collected 
weekly and record ecards filled in showing the hourly, daily, and weekly 
total. Curves are drawn showing monthly and seasonal fluctuations. 
Thus a continuous traffic record is obtained for each hour of the year. 

These records constitute a complete analysis, with exception of direc- 
tion of travel and type of vehicle, of traffic flow, peaks, trends, annual 
24-hour averages, annual increase or decrease, ete. 

Table No. 7 shows length of time each recorder has been in operation 
and distribution of the 4,101,792 vehicles recorded among the various 
counters up to June 30, 1938. 


TABLE NO. 7 
Table Showing Length of Time of Operation of Automatic Recorders 
and Traffic Recorded 


Automatic 

recorder Vehicles 

number counted Installation date 
101 449 BAT A cote, October 27, 1936, to June 30, 1938, inclusive 
102 627,004. 24..3 February 17, 1937, to June 30, 1988, inclusive 
1038 iekG. Goa eee: December 27, 1936, to June 30, 1938, inclusive 
104 LOS S225 Fae *November 9, 1936, to December 23, 1937, inclusive 
105 646,480............ March 21, 1987, to June 30, 1938, inclusive 
106 TZ, (UG eee April 25, 1987, to June 30, 1938, inclusive 
107 STO TG OE oe ek May 5, 1937, to June 30, 1988, inclusive 
108 140: 708-22 May 28, 1987, to June 30, 1938, inclusive 
109 154,560. e ae May 27, 1937, to June 30, 1938, inclusive 
110 GO0;G06 5 ae: March 31, 1937, to June 30, 1938, inclusive 
ttt S1,30022 April 1, 1937, to June 380, 1988, inclusive 
112 180,140 spe July 80, 1937, to June 30, 1938, inclusive 


AS LOS BGS eee: February 4, 1938, to June 30, 1938, inclusive 


Ord lees 4,101,792 


*I. B. M. Recorder installed November 9, 1936, operated until May 14, 1937. 


Paver-Sills Portable Traficounter installed August 4, 1937, operated intermit- 
tently until December 23, 1937. Moved to Station 113 near Las Vegas. 


Table No. 8 shows the monthly distribution of traffic at each recorder 
and average annual 24-hour totals. 
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It is obviously impossible to include the hundreds of tables and vast 
amount of data that have been collected, compiled, and analyzed by the 
traffic division of the planning survey. However, these tables are on 
file and available for reference. 


FINANCIAL SURVEY 


The financial survey was’set up to include four phases or separate 
surveys that are closely related in nature. 

Due to the varied character of the work involved in the financial 
survey this study was made a separate unit of the State-wide highway 
planning survey. The work was under the direct supervision of an 
assistant manager who was responsible directly to the manager. 

All work in this group has been under close supervision of the 
United States Department of Agriculture, Bureau of Public Roads. 
In addition to the Bureau Manager a special representative has assisted 
with the work and has made regular monthly visits to review the work 
being done. Representatives working out of the Washington office 
have also assisted. 

FISCAL SURVEY 

The fiscal survey is principally concerned with the study and analysis 
of the highway income and expenditures of all units of government 
within the State. The amounts contributed by the highway users in 
accordance with place of residence and in accordance with their 
activities and amounts from all other sources are other points studied. 
For purposes of comparison the total income and expenditures for all 
purposes grouped into several appropriate classifications have been 
secured. 

Preliminary work was undertaken on September 11, 1936. The 
first step was to study the tax structure of the State, counties, incorpo- 
rated cities and towns, unincorporated cities and towns, school districts, 
and other special districts. State statutes together with a number of 
printed compilations were reviewed. The preliminary study also 
required the interviewing of the various department officials of the 
State, and of the local minor political subdivisions. 

As the latest possible information would be of greatest value the 
fiscal year 1935-1936 was selected for the survey. 

It was thought at first that sufficient data for the counties would be 
available from the annual published reports of the seventeen County 
Auditors. After the reports were obtained it was found that the 
method of reporting was not uniform, in many instances receipts from 
more than one source were combined so that identification was impos- 
sible. In order to obtain the required data a clerk was assigned to 
make personal calls at the seat of government for each of the taxing 
units. All data for special districts and cities and towns had to be 
compiled from the books of the respective units, as no regularly issued 
reports were available. It was quite important to keep the work under 
close supervision due to numerous problems involved, accordingly the 
State was divided into three districts, and calls were made at all units 
within the district. All data were compiled on special forms and pre- 
liminary analysis made for each unit within a district prior to con- 
tinuing the survey in the other districts. 
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In the year studied a total of 411 governmental or separate taxing 
units were operating. These are classed as follows: 


Shon Gan Game ae cee aa eee SO ee Wee. Leste ed if 
CO UEIC eter ee cate me, ee ee we a el ers UY ee 17 
Incorporated cities classed as urban.............-----..:.--.--- 10 
Incorporated cities classed as rural........2...-.04... 40.2221. 2 
Unincorporated cities 2,500 or more in population... 3 
DB CHOCIbC ISLC Le a mmeeme letnr?  S ee oN eS 349 
EMaNGOLPOLaLeds howls mem ese. we, fate. ete 23 
rls Cy whi Strict rian. meee) £ dob Dahle Fda 1 
UD Nep Wisk age WS iii eye i | Sie 2 Ee Aaa ge ee a ae eR Nf 1 
AV ATGE COMSGEVALION TL CISUDIC IS... ot = tere i in 2 
Pri Ont Morac tet NIC ie eee ieee. ee es TW NS 2 


Upon the completion of the study made of the tax structure of the 
various taxing units a preliminary report was prepared. This report 
covers the details of the work, the interpretation of the items involved 
and a complete brief of the revenue measures with the legal reference 
for each of the above units. This compilation is considered the only 
complete compilation of this nature. 

One of the objectives of the fiscal study is the collection of accurate 
information concerning the debt status of the several governmental 
units within the State. With these data available it will be possible 
to compare the theoretical lability of residents of various population 
croups for highway indebtedness with that for other debt. 
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TABLE NO. 14 
Fiscal Survey Showing Disbursements of the State of Nevada for the Fiscal 
Year Ending June 30, 1936 


Per 
Disbursements Amount Percent capita (1) 
Net direct expenditures— 
EDT LT Wi 1S Ow ease ee we Re cee See ee $5,438,265 69.8 $58.13 
POUL CACION vend eons eek ee ee ee Re 361,877 4.6 3.86 
Public welfare and services....-.------.--.----.--- 2 818,384 10.5 8.75 
GOVErNIMIEh ty fe ese See se en a ee 278,795 3.6 2.98 
Total net direct expenditures...................-...-.-.---- O.Oounonk 88.5 LOSE 
Debt retirement— 
Bonds— 
ALT STW Seen ee er ee ee ek 50,000 0.6 0.53 
EVO UCA CLO Meee ee et eee ee ee 14,000 0.2 0.15 
Public welfare and services....-..--...--.-2- 33,000 0.4 0.35 
(ClO VET CIC eee ee trees ee ee 24,000 0.3 0.26 
Aids and grants paid— 
Subventions— 
Highways— 
Motor vehicle fuel tax :...._......:...... 5,379 0.1 0.06 
Education— 
District school apportionment(2).. 520,941 Gan 5.57 
Public welfare— 
Mar ihe es Ue oy) eee eee 34,401 0.4 0.37 


Shared taxes— 
Public welfare— 


Farm Bureau-—State property tax.. 18,919 0.2 0.20 
Fish and game licenses............-...-- 17,078 0.2 0.18 
General Fund— 

Mance;halvlicenses2. ==) see 956 (4) 0.01 
Camblingalicenses.s =a ee lel 2.2 1.83 

Motor vehicle registration fees.... 5,386 0.1 0.06 

Refund relief loan property tax(5) 3,694 Owl 0.04 

LOCALS DULSCINGN LS eset es ocak ee eee ee 1,196,211 100.0 Sa2d0 
EMCreasen Napa lan C Gsseews eae ee eee ee ee 2 Ro ee le Sees 4.86 
(PRE OVO ly sen crew ese URES) Mie oe Se SF Se ee ea cee ee eee So DP LAAs fe gS ee 88.19 


Notre—Italic figures in parentheses refer to reference notes at bottom of table. 


(1) State population based on 1930 U. S. Census data. State population of 93,558 
used. See Table FS-1. 

(2) Includes $30,792 Federal vocational educational aid. 

(3) Includes $30,114 Federal aid to County Farm Bureau, 

(4) Less than %%. 

(5) Refund of State property tax to nonparticipating counties on relief loans made 
to the counties. 
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TABLE NO. 15 
Fiscal Survey Showing Disbursements of the Counties of Nevada for the Fiscal 
Year Ending June 30, 1936 


Per 
Disbursements »° Amount Percent capita (1) 

Net direct expenditures— 
ELT OWS Gen ct eae lees See eee ee eee $423,726 13.4 $4.53 
PI GUG AION ron eee ee ee ee ee 50,148 126 0.54 
Public welfaré and sServices..-.....:..-.-----.---<--< 929,010 29.3 9.93 
GOVGLTAINGT Ure eee eee eee eee 757,410 23.9 8.09 
AMoiKaWL Sanscn Cobuersyeree (eo </evei CLO VURES) el Be eee 2,160,294 68.2 23.09 


Debt retirement— 
Bonds— 


EV 2 Way Sasa ere ee See eae 68,000 2.1 0.73 
PU GUGAETON titan oe ee ecee eee Sere ec 2,000 Or 0.02 
WY GlLa Ten see eee eh ear eece te gee 15,000 0.5 0.16 
SGrviCesAa seer sco oe ce eee ee re 5,000 0.2 0.05 
GO V.EEUUINIET ee ee wee ee see nce 48,500 sty 0:52 
Short term— 
PisblieV wellanes eee ee ae eee eee eee es 28,178 0.9 0.30 
Aids and grants paid— 
Subventions— 
Education— 
County school apportionment.....- 826,529 26.1 8.83 
Shared taxes— 
Highways— 
County road fund property tax.... 12,077 0.4 0.13 
Special aids— 
Hducation— 
ATAStosSchool GistTicts:. 62.2... 600 (2) 0.01 
Total eOISDULSEMI CICS sre ower, eaten oe ame eee pas eae 3,166,178 100.0 33.84 
INCTEASEMIT | DALa NCC see ee ee eee S0;647> 4° Paathee 0.86 
Grand ‘totals pe Ces ' ae ee eee eee ee 3,246,825 Ae 52 f oe 34.70 


NotTe—lItalic figures in parentheses refer to reference notes at bottom of table. 


(1) State population of 93,558 used. See Table FS—1. 
(2) Less than %%. 


FS-—8b 
TABLE NO. 16 
Fiscal Survey Showing Disbursements of All Incorporated Cities of Nevada for 
the Year Ending June 30, 1936, or for Fiscal Years Ending During the 
Calendar Year 1936 (7) 


Disbursements Amount Percent Per capita 
Net direct expenditures— 
ELT Way S) oes ets ee a ee ee ee ed es eet $190,410 16.1 $4.37 
OUCH UION acta eee en ee 2,159 One 0.05 
Public’ welfare and sérvices.2..... 42 583,466 49.2 13.40 
Government. 20%. sss ek eee ee eS 160,137 13.5 3.68 
Lotalinecsdirectsex pendituress-¢_.eee eee ee 936,172 79.0 21.50 
Debt retirement— 
Bonds— 
ED hy W ELS heck verre ein ete eee Sees eee 50,919 4.3 a Oh 
Wiel Ras Rep tee: Skeets Aone ge eee 98,146 8.3 2.25 
ServiGess pesca cen pues Se es ee ee 51,000 4.3 als i 
(GOVETNINGHit Beis. eee cee eee ae 43,100 By 0.99 
Short term— 
GOVETNINICH Ui: -5-trcatewces teace te wae ees 5,730 0.5 0.13 
Motal \AisShuUrsement sie acces ee eee 1,185,067 100.0 at.2k 
INGrEASGHNBDALANI CES earnest eee eee eee eee oe 34ers 0.01 
GRAN: Cota etc ee eke ee oe een ole Seed ee pe eae: Se ee. ee 27.22 


NotTEe—-Italic figures in parentheses refer to reference notes at bottom of table. 
(1) Population based on 1930 U. S. Census data. See Table FS-—1. 
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TABLE NO. 17 
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Fiscal Survey Showing Disbursements of All Special Districts of Nevada, for 
the Year Ending June 30, 1936, or for Fiscal Year Ending During the 


Calendar Year 1936 (1) 


Disbursements Amount 
Net direct expenditures— 
SEVP SOV Wa Vis oe ee ase ee ae See ee Be ee eee $24,749 
ED UTES CO Tee ee ee ee eee ee Naw eee 2,392,989 
Public welfare and services.........-..---.-.-------- 180,100 
GOVERIIMNCN te 422 ee a EAI See ees 1,440 
Mota siete cirectlexpeCNGibUTes: ee seen ee 2,599,218 
Debt retirement— 
Bonds— 
GUL CA UILO Nit a. ee se eee as ee 194,473 
EVVICLE OT Gly ae ence ee oe EE NEY ne 25,250 
SELVICESt ets oe Bie ee as 11,595 
Short term— 
GU CA TION G2: 2 see ee een ee Te 19,783 
TotalAdisburcsements 2... eee ee eee ee 2,850,379 
TNCTEASS NED AlaAN COS ee eee ene eects eee 403,584 
GRA CEO ba S 2 eee een oe Oe Re ee ee el toe 3,253,963 


Percent 


Per 


capita (2) 


I Otol 
1 00 


[oa] 


mb S 
bo ~1 00 


vw HS bo 
tens 


34.78 


NotEe—Italic figures in parentheses refer to reference notes at bottom of table. 


(1) Includes 349 school districts, 37 special districts in 23 unincorporated towns, 
5 drainage, irrigation, or water conservation districts, and 1 rural electrical improve- 


ment district. 


(2) Population by districts not available. State population of 93,558, as adjusted 
from 1930 census, used to supply a comparable per capita figure for various districts. 
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MOTOR VEHICLE ALLOCATION STUDY 


The motor vehicle allocation study was devised to obtain data rela- 
tive to Nevada-owned motor vehicles operated in 1936. These data 
cover the imposts paid, such as registration fees, carrier licenses, and 
fuel tax, with all data prepared by vehicle type and age in accordance 
with the situs of ownership. The object is to classify the data by rural 
and urban areas for the State and for the urban areas by population 
eroupings. Other allied data were also obtained and will be utilized. 

The information was obtained by the use of a questionnaire post 
ecard. These cards were distributed in conjunction with the issuance 
of the registration plates for 1937 and by mailing. Tabulations of 
the data from the returned and usable cards were made by mechanical 
tabulatine methods wherever possible. 

In the distribution of the questionnaire a considerable amount of 
work was carried on by the WPA force assigned to this phase of the 
survey. 

In order to check and expand the sample data it was necessary to 
prepare tabulations of the data on file in the office of the State Motor 
Vehicle Commissioner, and WPA labor was utilized almost exclusively 
in this work. 

As stated previously, the principal objective in this study was to 
analyze the information for Nevada vehicles. In order to expand the 
sample data it was necessary to set up an item for out-of-State vehicles. 
This item represents vehicles owned by other than Nevada residents, 
that were operated in this State for only a small part of the year 
studied. The final tables for this study are in the process of completion 
and for comparative purposes the following tables are published : 

Table No. 20, motor vehicles registered in Nevada in 1936. 

Table No. 21, persons per privately-owned Nevada vehicles registered 
in Nevada in 1936. 

Table No. 22, registered privately-owned Nevada vehicles classified 
according to year-models, average number of miles traveled by vehicles 
in each year-model group, and average miles per gallon of gasoline 
consumed by vehicles in each year-model group in 1936. 
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ROAD USE SURVEY 


This phase of the survey is to determine the relative use of the 
several highway systems by the residents of the State during the year 
1936. With this information comparisons may be made with other 
data compiled in the financial survey and the relationship determined 
between the use of the highway systems and the contributions made 
for the support of these systems. The first step in this survey was a 
sampling process. The information was obtained by personal inter- 
views with a representative number of motor vehicle owners. The 
data gathered, when expanded, will give the total vehicle miles traveled 
on each of the highway systems of the State during the year 1936, the 
source of that travel, classified according to the residence of the vehicle 
owners, and the purpose of travel. 

The road-use survey and the fiscal studies can indicate a possible 
solution of the question “Are the groups who are paying for the high- 
ways obtaining value proportionate to their contributions?”’ 

Considering the sparsely populated areas within the State and the 
small number of interviews to be taken, coupled with the fact that 
economy was to be exercised, it was necessary to consider every factor 
entering the survey so that a representative sample could be obtained, 
with due consideration given to area, geographical variations, indus- 
trial and commercial characteristics, motor vehicle registration, popu- 
lation and places by population class. 

The number of interviews to be taken was set at 7 percent of the 
total passenger car and 13 percent of the total truck registration for 
the year 1936. Difficulty was experienced in filling the rural quota 
in some counties. This can be attributed to two reasons, the first in 
order of importance was the inability of a great number of the vehicle 
owners, both passenger car and truck, to give sufficient information on 
their travels; the second reason was the number of out-of-State resi- 
dents who purchased Nevada licenses and were in the State only a 
small part of the year. 

In endeavoring to obtain the quota of truck interviews by weight 
class difficulty was experienced as the majority of the heavier trucks 
were owned by interstate operators and were garaged out of Nevada. 

It was also found that a great number of the rural residents own 
and operate a large number of pickups and light trucks in place of the 
usual passenger car. 

General cooperation from the motor vehicle owners was very good. 

A manual of instructions was prepared for use by both the inter- 
viewers and the office personnel. Included were cumulative route 
mileage tables for all designated State routes which included the Fed- 
eral Aid System, State Improved and State Unimproved, with the 
respective urban extensions. These were prepared from the logs taken 
by road inventory parties. 

To obtain adequate representation the quota was set for control by 
year model, weight, and population group. As soon as the interviews 
were received a preliminary check was made and the interview was 
then entered on the control sheet for place, weight, and year. Inter- 
viewers were kept advised of the models on which an overrun was evi- 
dent. 
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The major part of the office work covering the extension and check- 
ing of the interviews was done with WPA labor. The preparation of 
the basic tabulations is now underway and is being done with WPA 
labor. 

Tables are not yet available for publication. 


ROAD LIFE STUDY 


This phase of the survey is intended to cover a complete inventory 
of all construction undertaken by the State Highway Department, in 
order to enable the study of two primary points: 

(1) The determination of the probable average service life and rate 
of retirement for each type of surfacing in order that the future neces- 
sary reconstruction can be forecast. 

(2) The determination of the annual roadway cost for the several 
types of surfaces. 

The accomplishment of the first objective requires that a summary 
of the construction, retirement, abandonment, and transfer for each 
year be made in order that life tables and curves may be computed 
and the probable average life determined. These tables may be likened 
to birth, death, and population tables. 

In order to reach the second objective, it is-necessary to know the 
probable average life, maintenance cost, the probable salvage value, 
and the construction cost, as these factors all bear on the annual road- 
way costs. 

From the study of the results to be obtained in these studies it 
should be possible to make a fair estimate of the present investment in 
highways. 

The studies of the nature covered by this survey are fundamental 
to a wise operation and extension of the highway facilities. It is 
planned to continue this study and data will be compiled for each of 
the succeeding years. 

In order to compile the various tables and data, it was necessary to 
inspect all available construction and maintenance records of the 
department since its inception. For convenience and for comparative 
purpose the data have been compiled by State and United States route 
numbers, and Federal Aid project numbers which have been further 
broken down by counties for rural and urban areas. This method will 
permit the preparation of any of the compiled data for any population 
group or unit desired. 

The urban mileage includes the portions of the State Highway 
System and other city streets constructed by the State Highway 
Department through the incorporated cities with a population of 1,001 
or more. All other cities and towns, whether they are incorporated or 
unincorporated, are classed as rural for the purpose of this survey. 

In the following tables covering miles of highways constructed by 
years, only the net mileage of the final constructed surface type is 
given. As an illustration of this point the following is an example: 
In constructing a section of highway between defined termini there 
may be four separate operations or steps called stage construction; the 
first contract calling for the grading and drainage structures, the 
second contract covering gravel surfacing, the third for applying 
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the bitumen, and the State under a day-labor job mixed and finished 
the roadway. When all of these operations were completed within the 
same calendar year only the completed surface type is given as mileage 
of the section. 

In the table of mileages retired, abandoned, or transferred off the 
system, the following methods were used: retired denotes mileages 
that have been reconstructed:to a higher type of surfacing; abandoned 
means abandoned in place and this mileage is no longer in service; 
transferred is used to define the mileage of highways transferred off 
the designated State Highway System. This may be a transfer to a 
city or county. 

The following tables are included so that comparison may be made 
of the inereased highway construction in both the rural and urban 
areas: 
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CODING STATISTICAL DATA 


Shortly after the loadometer and pit scale field parties began their 
survey at the various stations throughout the State, an office clerical 
staff began coding the information which was obtained by the field 
parties. 

Coding entails the process of converting various items such as 
measurements, descriptive features, dates, geographical divisions, com- 
modities, ete., to a numerical form. The numerical form is set up prior 
to coding and in such manner that the information desired can be 
entered on the eighty-column ecard devised by the International Busi- 
ness Machines Corporation. The equipment of this company was found 
to be the most practical and economical, after quotations were received 
from the various tabulating equipment manufacturers. 

A coding manual was prepared which contained the key or correla- 
tion of this detailed information to a numerical form, for instanee, 
in the column for day of week Sunday was designated by code 1, Mon- 
day by code 2, ete.; for road type, primitive road was designated by 
code 1, graded and drained by code 2, ete. By thus using the codes 
established in this manual, all the information obtained in the field 
was converted to numbers on a code sheet under their respective column 
headings. An enlarged duplicate of the punch card was used to per- 
mit the coders to write the number identifying the field information 
for the various items with the numbers established by the manual. 

Practically all the work undertaken by the planning survey depart- 
ment has been or is in the process of being coded; road inventory 
which classifies over 23,000 miles of road in the State of Nevada into 
type, width, length, curvatures, sight restrictions, location, system, 
abutting culture, etc., has been coded and punched on approximately 
5,000 cards. In this same manner 1,000 grade crossings, 1,000 struc- 
tures, origin and destination of 25,034 vehicles and all the information 
obtained by the pit scale and loadometer parties have been coded, 
punched and tabulated. 


MECHANICAL TABULATION 


Early in July of 1937, following the completion of coding on the 
first phases of the planning survey field work, six machines for 
mechanical tabulation and punching were leased from the International 
Business Machines Corporation. This move was made at the suggestion 
of the Bureau of Public Roads, since the numerous analytical tables 
which were to be obtained from the field information were readily 
adaptable to this type of tabulation both from the points of view of 
saving time and expense and of accuracy. 

The machines obtained were as follows: 

Two Duplicating Key Punches— The transcription of original 
numerical data to tabulating ecards in the form of punched holes is 
accomplished by means of an electric punching machine. This machine 
has a keyboard of 12 recording keys, one for each punching position of 
a column. As a key is depressed a hole is cut and the card advances 
automatically to the next column to be punched. The automatic fea- 
tures of the machine and the simplicity of the keyboard make the 
transcription of coded data into punched-hole form easy, rapid, and 
efficient. 
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Two Verifiers—The manual operation of the mechanical verifiers is 
identical with that of the key punch. The punched ecard is placed 
in the verifier and the operator, reading data from the punching source 
records, proceeds as though actually punching. As each key is 
depressed a small plunger drops through the hole in the card and per- 
mits the card to advance one column. If the key is struck which does 
not correspond to a hole punched in the ecard, the carriage of the 
verifier does not advance, thus calling attention to an error. Com- 
parison of the punched ecard with the original data is then made 
immediately to determine what correction may be necessary. 

One Sorting Machine—When the punching has been completed, the 
cards are usually in a miscellaneous order. The next step is to arrange 
them in sequence by some desired classification—that is to group them 
according to some information which is punched in them. The electric 
card-operated sorting machine is used for this purpose. 

The operation of the electric card-operated sorting machine is based 
on the position of the punched hole in a vertical column of the card. 
As the cards pass through the machine a brush contact is made through 
the hole causing an electrie circuit to be closed. This momentary 
circuit causes the card to be directed to a receiving pocket which cor- 
responds to the position of the punched hole. For example, a card 
punched “9” in the column under consideration is directed to the 9 
pocket; a ecard punched “6” in the same column is directed to the 6 
pocket, ete. 

The automatic sort is made on one column at a time. It is apparent, 
therefore, that to arrange a group of cards in numerical sequence 
according to the data punched in a three-column field the group is 
passed through the sorting machine three times. The sort is made 
first on the units column, then on the tens column, and finally on the 
hundreds column. The electric card-operated sorting machine is 
entirely automatic and operates at a speed of approximately 400 ecards 
a minute. 

One Tabulator—The automatic compilation of the punched data 
into printed reports is accomplished by the electric tabulator which is 
a combined adding and printing machine. Punched ecards passing 
through this machine actuate the various adding columns and printing 
mechanisms—again by the means of electrical contacts. Each electric 
tabulator is so designed that it provides complete flexibility in the 
arrangement of the compiled and printed data on report form. The 
machine is entirely automatic and operates at the speed of approxi- 
mately 150 cards a minute. 

Procedure—Upon receiving coded information from the coding 
department the data were transferred to punch cards by means of 
duplicating key punch machines. These cards were then checked by 
the verifier operations. To make doubly sure of apprehending all 
possible errors, various checks of one field of the card against another 
field were designed by the tabulating department. These various 
checks brought to hght errors in field records and coding that it was 
impossible to catch on the verifier. 

Although punching the coded information onto the ecards was started 
in July of 1937, it was not until early November of the same year that 
preparation of the analytical tables required by the Bureau of Public 
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Roads was begun. By that time 20,549 loadometer cards, 5,970 pit 
scale cards, and 7,300 motor vehicle allocation cards had been punched. 
The period from November 1937 to June 30, 1938, was spent in pre- 
paring tables from the three above-mentioned types of field informa- 
tion and, in addition, 45,583 origin and destination cards, 4,500 road 
inventory ecards, and 1,000 structure cards were punched and tables 
were prepared from the information. As of June 30, 1938, it is esti- 
mated that 95 percent of the mechanical tabulation has been completed 
with approximately six weeks more of machine work required for com- 
pletion of the work. During the first punching operations four opera- 
tors were employed, one each for the two duplicating key punches and 
one each for the verifying machines. When preparations of the reports 
on the sorter and tabulator were commenced in November, one operator 
was employed for the sorter and one for the tabulator and one person 
to supervise and plan the work. The additional card punching and 
verifying from that time on was handled by the two operators. 

It is conservatively estimated that each of the punched ecards had to 
pass through two machines, the sorter and tabulator, at least 25 times 
during the sorting and tabulation procedure in order to insure the 
correct arrangement of information. Although not all cards of any 
single type were used for any one table, it was necessary to run all 
cards through to obtain those which contained the requested informa- 
tion. In all, the total of 936 tables were compiled by the mechanical 
tabulation method. From the 7,300 motor vehicle allocation cards 612 
tables concerning license fees, taxes, population, counties, etc., were 
prepared. 

One hundred and sixty-one tables concerning weights, loads, com- 
modities carried, tire sizes, axle weights, rated capacities, gross weights, 
carried loads, ete., were prepared from the 5,970 pit scale cards, and 
in addition 12 tables containing information pertinent to the motor 
vehicle laws of this State were also compiled. 

One hundred and three tables concerning commodity movements, 
types of commodities, wheel and axle loads, origin and destination, 
rated capacities, and gross weights were prepared from the 20,549 
loadometer cards. 

Eight tables dealing with the various origin and destination move- 
ments of passenger cars, trucks and busses within this State, interstate 
and transstate were compiled from the 25,034 origin and destination 
cards combined with the 20,549 loadometer cards. 

Forty tables dealing with road types, surface types, restricted sight 
distances, surface widths, excessive curves, excessive grades, and types 
and numbers of structures were compiled from approximately 5,500 
road inventory cards. 
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